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In the spring of 1977V students enrolled 4n Grades 4^ 8^ and 12 in 
, the public schools of the province/ of British Columbia took par in an 
Assessment of Student Learnings in Mathematics conducted by the Learning 
Assessment- Branch of the Ministry of Education. During the same period, 
approximately. 3500 teachers of mathematicSj at seven' different grade levels, 
completed a comprehensive questionnaire\ dealing with numerous aspects of 
the methods and materials used in the teaching of mathematics in the pro- 
vince". The Lemming Assessment Program is longitudinal in nature^ and the 
various aspects of .the curriculum of the public schools are scheduled to 
be assessed at regular intervals. ^ 

One of the^^jnajor purposes of this assessment of mathematics in the 
province was to collect baseline data against which ;:he performance of 
students in future assessments' could be compared. . 



l.L Purposes of the Assessment ^ . 

The major principle underlying the entire Learning. Asses^sment Program 
is .that decisions' about education should be based upon an understanding 
of what and how children and young acfults are learning. Educational de-^ 
cisions^ are being made every day /-decisions which affect the allocation 
of resources,,, in-service education of teachers, teacher trailing programs, 
curriculum devfelo{)ment and the/adequacy of various programs, .The Mathe- 
matics A^essment will, provide/decision-makers at all^levels with factual 
*an4 curreWt information concerning the teaching and ^earning of mathe- 
matics upon which to base their decisions. * 

\ The Assessment Program, in general, and the Mathematics Assessment in 
particular, are designed to inform the public of sotiie of the strengths 
and weaknesses of * the public school system in this province. The inform- 
ation generated hy^ the Mathematics Assessment will assist school districts 
in maintaining identified strengths and overcomir^ weaknesses. It is 
hoped that curriculum developers and curriculum revision committees will 
be able to ,make use of these results in the process of improving curri- 
culum ^nd develpping suitable resource materials. Furthermore, such in- 
forirfation could be used in the allocation of resources at both th^ provin- 
cial and district levels. 



At the university level, the information generated' by the Ass,essment 
will be useful :^n indicating directions for change and improvement in 
teacher education. Finally, the ^information produced by the Assessment 
shOu'l-d be of great value to educatio^ial researtfners both as a data bank 
ajid as a- source of researchable questions concerning the teaching and 
learning of mathematics ♦ 

1.2 Organization of the Ass essment 

^ Several groups participated in the organization and implementation 
of the Mathematics Assessment* These groups included the ^Learning Assess- 



8 



men t Branch x>t the MinisFry^of Education, the Contract Team, the Manage- 
meJnt * Commit tee, and the B.C. Research Council aijid several othefs with whom 
consultations were held. 

* The' Contract Team was retained by the Learning Assessment •Branch to 
conduct the Mathematics Assessment.. The ContractWeam's responsibilities^ 
included conducting the Goals Assessment and developing the set of objec- 
tives to be assessed, constructing the student tests, trying out the tests, 
and subsequently reyising them', constructing the Instructional Practiced 
questionnaire^ and writing, the fitial r^eports of the\Assessment . The Con- 
tract Team consisted of two members of the Faculty of Education, Unijver- 
sity of British Columbia, a primary teacher who v^s (sm leave of absence 
from the New Wes^tminster School District, and a teachep^f sec9ndary mathe- 
matics from the North Vancouver School District. 

It was the role of the Manag^ement Copnittee to ovfersee the operations 
of the 'Contract Team and to provide guidance and sug^stions regarding' 
the various phases of the assessment. Members of thp Management Commit- 
tee included two teachers, a. supervisor of instruction, \a tfeacher educa- 
tor, a school trustee, .the chairman of the Contract Teari and representa- 
tives of the Learning Assessment Franch. 

* . The B.C. Research Council conducted the majority of \the technical 
and administrative aspects of the /Assessment under, the supervision of the 
Cont;:act Team. Their ^responsibilities included overseeini the printing 
and dist?:ibution of the tests, answer cards, and teacher Questionnaires, 
conducting the scoring and data analjteis, and serving as statistical con- 
sultants and advisors to the Contract Team and the ^anagemi^nt Comtfiittee. ^ 

Consultative meetings were Held with several group^. Representatives 
of the' Contract Team met twice with the Mathematics Cur ricujLpnu Revision 
Committee to discuss aspects of the Assessment. . In addition. Review * 
Panels wete organized by the Learning Assessment Branch to aiscuss^the 
objectives to *be tested in the Mathematics Assessment'. Suchl panels' were 
intendedrto be as widely representative as possible of the various groups 
interested in the- mat hematics achievement of studdnts*. Finally, meetings 
were |ield and correspondence exchanged with representatives of other assess 
ment programs in North America, in order that the ^.C. Mathematics Assess- 
ment could benefit from their experiences. 



1.3 Components of the Mathematics Assessment 



The Mathematics Assessment consists of four major compon^t 
Goals. Assessment, the Assessment of Student Lemmings, the^ 
Analysis, and the Inv^tory of Instructional Practices. The 
form the substance of a separate report (See Report Number 1 
suits) and will not be discussed in great detail here 
descriptive comments about each of the four CQjnponents arfe gi 
section. 
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1.3.1 The Goals Assessment 



It wis not, the objective of the ifeth^ma tics Assessment to 
attempt to evaluate students' achievement in mathematics in' any' parti- 
cular course or program, or to evaluate' the entire^jn^thematics curri- I 
culum. Neither was it the objective of this assessment to obtain in- > 
formation on the achievement of individual students or schools, bt 
on the perfomfence of teachers of mathematics. lA whs the objective 
of the Assessment to obtain, and to make widely kn\wn, inf or*ma£ion 
regarding th^' present state of mathematics learning on'a province- 
wide basis In addition, each s^ool district would be provided with 
a summary of its own results. 

The initial and l?asic decisioti as regards the Goals' Assessr 
ment was to limit the scope of the content areas of mathematics to ^ ^ 
be assessed to those v^icb most informed observers would agree were - 
among fhe essential concepts and skills of mathematics at the three 
levels tested: end of primary education (Grade/Year 4), eQd o^;elem- 
entary education (Grade and end of public Schooling (Grade 12). . 
Three levels- of cognitive behaviour ,v called domains in the assess- 
ment, each subdivided into a number bf objectives made up the basic 
framework of the Goals Assessment-. ^ ^ ^ * ^ 

Xhe proems of identifying the specific concepts and skills 
to be assessed.wa^ based primarily up6n\ the recently revised curri- . 
culum guide fpr -mathematics in British Columbia. Jn addition to this 
basic document,, several other sources were consulted and utilized. 
Chapter' 2 of the Test Results report contains'a detailed exposition 
of this procedure, as well as'o£ the rather extensive consultation 
that took'place throughout the Goals Assessment pl^ase of the .project. 

1.3.2 The Assessment of Student Learnings \ 

Tests were constructed to measure, students ' mastery of the 
'objectives identified in the Goals Assessment 'phase. A separate 
' test ^as prepared for each of the three grade! levels ^volved. For 
each ^est, a total administration time of ninety minutes was allotted^ 
thirty minutes for instructions, distribution land collection of •the 
test booklets and answer cards, and sixty miniAtes for completion of 
th4 test. ' ' ' . ' ' ^ 
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Pilot? testing of tb^e^ assessment instruments was conducted 
'during the late fall pfn976 in'several school districts across the 
province. Approximately 250 students at each ofi the three grade 
levels iiwoived wrote the tests, and 'their results were us^d in' de- 
ciding upon the final form of the tests. 

On the basis of the pilot testing certain items were deleted, 
others wereadded^ and^still others were .modified. V The majority of 
modifications to items represented' effort;s to iirtprd(ve the readability 
.of the st^ of an item or the pla^sibility of th^ dl^stractors. All 
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additions and modifications were then^tried out before being included 
in the final .versions of the tests. 

A second purpose of the pilot tests was to ensure that students 
had sufficient time in which to complete the tests since they were 
not intended to be speed tests. Results .show that the majority of 
students at each grade level required significantly less than the 
total time allotted, and that virtually everyone was able to complete 
the test in less than one hour. 

With the exception of a portion (]f the Grade/Year 4 test, all 
of the test items weire presented in multiple-choice format with five' 
foils. or distractors f.or each item.^ In e^ery case, the foiis con- 
sisted of four pos.sible answers to the, item while the fifth foil wa^ 
"I don't know". The "I don't know" optibn-^was used in an attempt to 
minimize guessing and in ordej: to.prrovide an outlet for students who, 
for one reason or another', . had not been exposed to the material being 
•tested or had forgotten it. 

In irs\ effort to assess change in students' abilities^to deal^ /. 
with certain concepts and ^ills, some items appeared on two or more 
ofvthe tests. Fpr example, the same five items dealing with .knowledg,e 
and understanding of the units of the metric system of uleasirremeflt 

#were, used 6n all three tests. In several of the skill areas," the • * 
same items. appearedvon .the Gfade k and 8 t§s^s,*or,on the Grade 8 
an^ 12 tests. OveTall, there were nine items ccftranon to the Grade 4 

' and 8 tests and f^rty-three items common to the Grade 8 and 12 testsK 
Of the foregoing, five ithms w^ re .common to all three tests. \ 

. The International Sys-tem of Units (SI) was-.4^ilized for all 
test items involving measurement; no^ items ContaineJ^British or Im- ' 
perial units of measurement.. Furthermore, any numeral 'containing 
five or more digits was. written with a space'between periods rather.^ 
than^a comma (43 256 not 43,25^ and any ^decimal fraction with abso- 
lute value less than one was written ^th a zero before the decimal 
oint (0.86 not .86), except in the case of computation items. 
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The decision to use the ^letric systfem of mlasurfement ekclu- • 
sively did restrict, to some degree, the number and the nature of 
problem,^solvirTg it^ems involving measurement concepts.' For example, 
it was felt that including ' items dealing with the pihrchase of con- 
sumer goods such as carrpeting, or concrete, or the like, in terms* of 
metric units of area or volume would. make such it^ms appeax overly 
unrealistic and unfamiliar since, these terms and units ar^ not yet 
in .widespread use by consumers in our society. On the other hand, 
Since the curriculum guide does call for implementation of the' metric 
system of measurement in the schools, any reference to tjhe British 
system was avoided. - y ' ^ ^ ^ 

One section of each of the three student tests was included' 
to obtain information on certain aspects of student background. 



These consisted df a number of factors L.uhieh^'^re either known to be 
or were strongly suspected of being telated^to students' performance 
in mathematics. Stu^efl^fs at all three levels were asked to report on 
their a^e, sex, number oK schools attended, length of residence in 
Canada, language spoken, and use*^ of hand-held calcylators. Grade/ 
Year 4 students were also aske^ how many^ hour^s of television they 
"watched each day. Grade 8 and 12 students reported how much time * 
they spent on homework in math^atrc^s, and whether or not their mathe- 
matics courses were semestered. Grade 12 students were aiso asked , 
about the nature and extent of any employinent they had,^their future 
plans^ and* their parents' educational level. ^ ^. ^ ' 

^ Assefesm^nt tests iti Reading were alsro given at the Gracfe 8 
and 12 levels, anB these tests contained similar;^ and in som^cases 
identical, background -and information questions. For, example^ on • 
both the Reading ^nd the Mathematics ^ests, students^ were' asked their 
date of birth, sex, apd ^number of* schools attended. Because of the / 
common items, T.t was' possible to merge the two sets o{ data and ob- 
tain a\oew data file containing the infonnation and results obtained 
on both of the tests. Matches were obtained for- 66% of the Grade '8 
^students and 63% o*f the Gra^e 12 students. This n^v fiie was used 
to obtain, further information on student background^ as well as *to 
correlate some aspects of student performdYice .in reading with th^ 
^s^e student's achievement on s.ome of mathematics, o^> j ectives . ^ for -> 
example, it was then possible, to obtain a mea^il^e of the correlation 
that ex.ists' between reading comprehension^ and the ability to solve- 
♦mathematics problems, ^ ' - p , . - . ^ ^ 
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While it would not be possible to identify causal relation- 
ships between such student Character isticS*' and performance on the 
basis of th%^ MathCTiatic€ Assessment d^ta, it is possible tOv identify 
variables that appear to be*rel*ated on the basis of the data col- 
lected. Relationships so identxjied may lead to follow-up studies 
specifically designed- to identify caW^te^and effect relationship^ on - 
the^basis of the correlational resullf^iscovered in the assessment 
program. • ^ . ^ 

1.3.3 * Interpretive Analysis 



As part of the Language B.C^ project which took place during 
1976-77, ^he Learning Assessment Branch assembled a panel of eleven 
educators and assigned them the task of interpret ingH^he assessii>ent 
r-esults. Such an approach to the inrerpretatibn of assessment result 
is not without its problem^: the procedure 'is necessarily subjective 
in nature, the 4^|mer members liay not be trulj? Y.epresentative of the 
various grolips having an interest in the results, -and furthermore, 
such an analysis might give a false impression of precision or exact- 
itude by assigning numerical valAies to" d ecisions based on such sub- 
jective information. * ' . ' 

' On the O'ther hand, no assessment program would be complete 
without some type- of interpretation of the oraw data. Since no" 
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standards comparison exist at the present time, some^orm of 
Interpretation Panel would appear to be the only choice available. 

For that, purpose three fifteen-member 'Interpretation Panels, 
t)ne for each of the three grade levels involved^ were constituted by 
the Learning Assessment Brancli, Each panel consisted of seven teachers" 
of mathematics at the particular grade level, two supervisors of in- 
struction, two teaclj^er educato-rs, two school trustees, and two members 
of the public at large, • 

* ♦ 

^ The information gained from the deliberations of the Inter- 

pretation Panels was used by the authors of thi6 report in commenting 
upon. the results of the assessment. Although the procedure used does 
lack some air of precision attributed to strictly numerical compari- 
sons, the wealth of experience which the members of the panels brought 
to bear upon their examination and interpretation of the results gives 
their Interpretations considerable credibility, 

1,3,4 Teacher Quegj/ionnaire 

Two questionnaires, one for teachers of elementary school 
mathematics ^nd the other for teachers of secondary mathematics, 
were developed for use in the Mathematics Assessment, The question- 
naires, which were completed anon3Tnously , dealt with various aspects 
of the teachers' backgrounds and training as well as with facets of 
the methodology of teaching mathematics atf different levels and with 
instructional practices used by teachers of » ma thematic 3,' 

Samples of potential questionnaire respondents were systema- 
tically selected on the basis of information provided annually by 
teachers to the Ministry of Education .on Form "J", Every attempt 
was made to ensure that only teachers of mathematics received the 
questionnaire, 'FurtsKetmozBy since assessments in Reading and Social 
Studies were beilfig conducted at the same time as, the Mathematics 
Assessment, an effort was also r^de to ensure that no teacher was 
asked to complete questionnaires for_more than one of the assess- 
ments. Further detail on the structure 'of the .teacher 'sampl#* is con- 
tained in the Technical Report, 

Four elementary levels i 1^ 3, 5, and 7, and three secondary 
levels, 8, 10, *and 12, were utiliSed for the questionnaire. At each 
elementary level, questionnaires were sent to twenty-five percent' 
more teachers than were. requ^Lred In order for the results to be inter- 
pretable as the opinions of the-entire pppulation bf teachers of mathe- 
matics at that level. For example, given 'the number of teachers of 
nfflthematics that there are at the Grade 5 level, 625 questionnaires 
wei^sent out and 561 were retivine^, which wao^ more than enough for 
the resuVLts to be interpreted as representing the opinions of the 
entire -population of . teachers of Grade 5 mathematics. The data on^. - 
numbers of questionnaires sent but and returned are summarized in 
Table 1-1, 
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Table 1-1 
Questionnaire Completion Results 



Questionnaire ^ 



Grade /Lev el 


Sent Out 


Returned 


% Completed 


1 


625 


■ ' 532 • 


85.1' ■ 


3 


625 


521 


83.4 


5 


625 


561 


89.8 


7 


/625 


530 


84.8 


Total Elementary 


2 500 


2 lAA 


, 85.8 


8 ^ 


489' 


A20 


85 .'9' 


- 10 


rei 


292 


80.9 


12 


101 


99 


98.0 


Total Secondary 


951 


811 


85.3 




At each level the return rate exceeded eighty percent. This 
very high rate of return on the questionnaire^ was gratifying and adds 
credibility to the results. Teachers seem to have taken the question- 
naire seriously, and they are to be congratulated for their efforts 
> in completing what 'was a lengthy and comprehensive survey instrument. 

1.'4 Structure of the Questionnaire 

Although separate questionnaires wer# prepared for the elementary and 
secondary levels, they shared the same structure and many identical items. 
Each questionnaire consisted of five parts; background and general inform- 
ation, learning outcomes, classroom organization classroom instruction^ 
and use of textbooks. ' _ • » 

Part I, Background and General Information, contained a number of 
itemi^, dealing with teachers' academic and professional training, length 
and nature of teaching .experience , and membership in professional associa- 
tions. In addition, teachers were asked to rate various areas of the curri- 
culum as to their importance *f or -students ' success in school as well as in 
adult life. Finally, secondary teachers were asked to rate how much they' 
enjoyed and how diffii:ult they found it to teach , mathematics at various 

secondary levels. 

»*. . ' - ' 

In Part II, Learning Outcomes, teac'hers were asked to rate the import- 
ance of each of a^number of objectives from the Mathematics Curriculum 
Guide list of objectives foir their g?^de level. In addition, all teachers 
were asked to rate the importance of each in ^ list of objectives which 
students could be expected /to have mastered upon completion of secondary 
school and secondary* teachers rated a number of objectives for students 
completing elementary school. ^ 

In Part l^II , Clagsroora Organization, teachers reported on class, size, 
length of teaching periods for mathematics, and time spen^t in preparation 
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and grading. They were also asked to indicate the naturkof their class- 
room situation, use of various grouping practices, and theNiature and ex- 
tent of use of different- student activities. 

Part IV, Classroom Instruction, was designed to collect information 
on the resources, aids, and methods teachers use for the teaching of mathe- 
matics. This section cgntained several items dealing with teachers' and 
students' use of hand-held ^.calculators . • ^ 

Part V, the last section of the questionnaire, was concerned with the 
use of textbooks for the teaching of mathematics'. In addition to stating 
which textbooks they were using, teachers were asked to indicate how satis- 
fied they were with various aspects of the prescribed texts and how the'y 
used mathematics texts with their classes. 

Overall, the elementary questionnaire consisted of fifty-four items 
for teachers of Grade 1, 3, 5, or 7 mathematics. The secondary question- 
naire was designed for teachers of Grades 8, 10 or 12 and included sixty- 
five items. ' * 

Many items were included on the questionnaires for several diffjerent 
ade levels. For example, all of the elementary teachers surveyed (i.^,; 
Grades 1,3, 5, and 7) were asked to rate the importance of several subject 

^, including mathematics, to the students' success in schools- A foot- 
note to l^ble 2-7 which presents ' t??fl data on this question states that 
there was^ a significant difference at the 0.05 level among the grade-level 
gVoups who responded to this item, and a similar footnote is to be found 
following many of the tables throughout this volume. The footnote means 
"fhat theri was a difference in the way the grade-level groups responded to 
the item, and that this difference was large enough that there is less than 
five percent chance (0.05) that the difference is due to sanfpling error • 
With, samples the size of the ones in this study, any difference in exoess 
of approximately 0.2 would be statistically significant at the 0.05 level. 
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CHAPTER 2 



TEACHER BACKGROUND AND GENERAL INFORMATION 
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Questions concerning the nature, and extent of teachers' professional 
trainings their teaching experience, professional activities, and opinions 
ijegarding thq relative importance of various areas of the, curriculum con-* 
StitJir^ed Part, I'-of the teacher questionnaire. The .teachers ' responses to 
these questions "^e discussed in this chapter. 



2 . 1 Nature ^nd Extent^ of Professional Training 

Zfl.l Elementary Teachers 

According to the questionnaire results, tieachers of mathematics 
at the four grade levels sampled have an average of just over fo>\r 
years of post secondary education." There is some variation among the 
grade levels as can be seen from Table 2-1* V 
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* _ Table 2-1 ' 

Elementary Teachers: 
Years o^f Post-Secondary Education (Percent) 



No. of Years 


— • =^ 

Grade 1 


Grade 3- 


Grade 


Grade 7 


1 


0.4 


^ 0.2 


0.4 ■ 


^ o.o" 


2 . 


7.9 


7.1 


2.9 


, 1.2 


3 


33v9 


26.1 


-* 18.0 


y 10.1 


4 


.V 40.2 


41.0 


34.3 


24.7 


5- " r 


15.4 


20. 0. 


-34.5 


, 42.1 


6 ^r more ^ 


' ?.2 


5.7 


'10.0 


21.2 ' 
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In general, the number o.^ years of education increases with 
grad^ level taught. Over sixty percent of' the Grade 7 teachers of 
mathematics have five or more years of post-secoild vy education while 
only about seventeen percent at the Grade 1 level have a similar amount. 

Slightly less than thirteen percent o'f the elementary teachers 
havfiumathematics as one of their major subject areas in their unde^*- 
graduate training. 'This finding ranged from a low of eleven percent 
for Grade 1 teachers to about eighteen percent for Grade 7 teachers. 
In'^-E^sponse to a related item, approximately on^ quarter of the tea- 
chers indicated that they had nottaken any mathematics since com- 
pleting secondary school. Here also, the results varied with, grade 
level — from a high of 27.7% of Grade 1 teachers who .had no post- 
secondary mathematics background- t6 a low of 19.6% at the Grade 7 level, 

More than one teachrer of element^y mathematics in every ten, 
13.7%, has never had a course in the teaching of mathematics, and an- 
other 35% has not had such a course in the past ten years. ''Signifi- 
cantly more teachers at the Grade 7 level have never had a mathematics 
▼ methods ctiurse (17.4% vs 10.1%). 

' i7 * ■ ^ 
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Reoormendation 2-2 : The Ministry of Education arid individual 
school boards should require that all persons teaching^ maihematics ' 
at the elementary^ school level should have cXs a required part of 
their training the equivalent of at least one course in, the teaching 
of mathematics and one course in mathematics for teachers. 

2.1.2 Secondary Teachers / 

On the- average, te^cheps of secondary mathematics at the 
three levels surveyed have had slightly more than five years of post- 



secondary edudation. 
sented in Table 2-2. 



The data relative to thi^ question are pre- 



Table 2-2 
Secondary Teachers: 
Years of Post-Secondary Education (Bercent) 





No. of Years 


Grade 8 


Grade 10 


Grade 12 



5 . ^ 

6 or i^ore 




' . As with the ele5peiitar5^:ieach^:^^ 
numbjer of years of post-seconid^t^y^^a^ gi^acie 
Level taught. ' Grade 12 teAelx^ers-^J^^^ mc^re 
years '^jf education than e(^thet^^the,„Gr^dX'^..<^^ cTP* al- 
though the between-gjroup'd^f f erenc^s^d^eJliiot.^ g^eat a^ they were 
ameng The elementary te,achl»rs. \ '-.L. . 




1.1 

0.0 , 
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Surpr ialngX^'^^lmo^^^^ percent of these secondary 

teachers indicated^ l^naT/i^^ei^a tics was not one of their major sub- 
ject areas in their ui^ergH<c^ate training. This finding ranged from 
a hi^h of almost; fifty i'pe5;ceYit at the Grade 8 level to a low of 
sever) percent at Grade 12.^ In other ^words, a fairly large proportion 
of those teaching mathematics at th^ secondary school level did not 
specialize in matheinatics at university and most such teachers are 
^OFking with students at the junior levels where the foundattions 
for secondary mathematics are laid. 

Ttie situation with regard to training in methods, of teaching 
mathematics is, perhaps, cause for even more concern as ^the data in 
T^ble 2-3 show. 



Twenty percent of the teachers of secondary mathematics who 
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responded to the questionnaire Indicated that they had never taken a 
course in the' teaching of mathematics. Another 37% took such a course 
more than ten years ago. 

Table 2-3 
Secondary Teachers: * 
Percent Who Have Taken a- Mat^heraatics Methods Course ^ 









Grade 8 


Grade 10 


Grade 12 




Yfes 


72.0 


83.8 


95. A 
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Eevommendatton 2-2 : The Ministry of Education and indtvtdual school 
boards should require that all persona teaching mg.thematic3 at the 
secondary school level have mathematics as one of their major areas 
^ 1^ of study, in their undergraduate training a^d cThpurse in methods of 

teaching mathematics. This reocrrmendation is important at all levels^, 
^hut particularly at the junior secondary ones. \^ 

2.2 Teaching Experiences • ^ 

^The results reported on teaching experience are based on grouped 
data and are therefore approximations of the true fdgures. All reported 
me^ns are conservative estimates: i.e.> the true means are almost certainly 
somewhat greyer tlian those reported. 

The average number of -years of teaching experience among the elemen- 
tary teacher respondents w^s 8.5 years; fox- their colleagues at the second- 
ary level, the average was 9.2 years. ^ Grade 12 teachers of , mathematics had 
the Highest average numbetr'of years of teaching experience, 11.1, and- 
Grade 5 teachers the lowest at 8.3 yeats. Just overdone fourth o^^ the 
elementary teachers and one thi^rd of the secondary teachers had more than 
thirteen years of experience, tess than six percent. of ei.ther group were 
in their first year ^of teaching. 

2.3 Professional Activities 

2.3.1 Membership in Professional Associations, * 



Teachers were asked ^o indicate to which of a number of pro- 
fessional associations tliey belonged." These results are shown in 
Table 2-A. ' N ; ^ « ^ 

\ ^ 
* J 

With the notable exception of membership in the Primary,, Tea- 
chers Association, memb^rs?\ip in professional societies is very low. 
" It is particularly worrisome to note that at both . the primary and 
intermediate levels^ membership in associations specializing in the 
teaching of mathematics is virtually Vion-exist^nt. At the secondary 

0 
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level, wher^ teacners specialize in one or two teaching areas, the 
membership ratey are still not very high, 

\ ; • Table 2-4 * ' ^ 

/ ' Membership in Professional Associations (Pereent) 



Association* 


Primary 


Intermedipte 


Secondary 


, 4 

\ ' BCAm: ■ 

NCTM 
PSA 
^^_^^PITA 

^Primary 


2.9 
0*.3 
0.7 
3.5 
56.0 1 


2.8 
1.2 
■ 1.6 . 
25.6 
1.7 


27.7 
10.3 
21.8 

1?/ a 
n7a 

-A^^ — 



* BCAMT is the B.C. Association of Mathematics Teachers, NCTM is the 
National Council of Teachers of Mathematics, PSA is the loc^l special- 
ists association for mathematics, PITA is the Provincial Intermediate 
Teachers Association, and Primary is the B.C. Primary Teachers*' 
Association. ' ' 

Directors of the various associations, particularly the spe^ 
" cialist ones, might do well to consider "the services their associa- 
tions are offering teachers at various levels.^ In particular, it , ^ 
may be that elementary teachers either rightly or wrongly see'little 
advantage in belonging to a specialist ^association. 

At the same time, i^i? would be unreallsWc to expect each . 
'teacher to belong t^^ sevtf^a^ subject-related associations. In th^ 
case of an elementary ^hool, rather than expecting several teachers 
to join a^ association such as NCTM, the school could apply for group 
membership and the benefits of such membership could then be shared 
by the staff. 

Recommendation 2^3 :. Rather than expecting each elementary teacher 
to join several subject-matter specialist associations^ schools 
should apply for group membership in such associations thereby 
making many of the benefits of membership available to all teachers 
on the staff. ^ ' . 

r ^ 

^ Another way in which teachers can become informed •about cur- 

.""'rent developments in the teaching of mathematics is through, attend- 
ancdat conferences, workshops, or in-service days. Two items on* 
the questionnaire ahcSSi teachers to indicate whether pt \ot they 
had participated in such activities in the last three ye^rs. The 
results are shown in Table Z~5. 
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Table 2-5. • ■ ' .- ' . 

Participation in Recent Conferences and In-Servicfe. Activities (Percent) 



— V 




\ ^ 








1 


3 


Gr^de Level, 
5 1 ' 


8' ' 


io 


■ ■ "J - 

/ 

12* ,' 

' ' T— 


Attended a conference 

Math^session . 67.1 


- 60.1 


49. 'e* 5/4.6 


52.2 


65.6 


83.1 


Attended a non-conf er-ence 

Ma.tK workshop 70.3 


65.7 


-58.5 61.9 


55.6 ' 


■'6.4.6 





At the primary and senior secondary levels, attendance at mathe- 
maties conference sessions and fn-service d^yS is signif iciintl^ more 
common than at the Grade 5, 7 and 8 levels. The Grade 8 level, it 
will be remembered, is the one with the highest concentration of 
secofidary teachers of mathematics with no university-level backgroxind 
^in mathematics or the* teaching of mathematics. It is also ^ue that' 
Grade 8 mathematics teachers have the lowest rate of membership in 
professional associations of the three secondary. level groups who were^ 
surveyed. ^ . 

2.4 Opinions Regarding the Teaching of Mathematics 

^2.4.1 ^Elementary Teachers ' ' 

Teachers of Grades 1, 3i 5, and 7 were asked to resipond to* . 
three statements c>oncerning their feelings about the teaching of 
elementary school .Aathematics. For each statement, they were asked 
- to select a point/oh a fivG^-point scale ranging from "Strongly Agree" 
which had a val^tfe of 5, to "Strongly Disagr-ee" which had a value of 
1. The' data obtained are summarized in Table 2-6'. 



Table 2-6 
^ Elementary Teachers:^ 
Opinions About Teaching Mathematics 









Mean Value 






Mathematics is my . . . 


Grade 1 


t 

Grade 3 


Gr^e 5 


trade 7 


Overa]^ 


_j ^ 

(a) favourite subject to learn 


2.8 ' 


2.8 


1 2.8 , 


3.1 


2.9 


(b) favourite subject to teach 


• 3.6 


3.9 


■ \>1 


A. 3 


4.0 


(c) easiest Subject *to teach 


3.4 


3.6 


. 3.9 
^ A 

-^?5 . 


5.9 


3.7 
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Clearly, a great tnany elementary teachers consioered mathematics 
one of \:he easiest subjects to teach as well as oi^ of their favourite 
subjects to^each»> However, they cild not enjoy, learning ma,thematics 

much asethey epjo^ed teaching it. The fact that many of those who 
responded positively to statements (b) and (c) were among those with- 
out any post-secondary training, in mathematiqs ot:''t;he teaching of 
mathematics raises the , question ^f what th^se' teachers considered 
to be the important aspects of teaching and^fea^ming taathematics at 
this level. Some light is shed on this question in"" Section 6,,1 of 
Chapter 6 which summarizes tQach^rs' ratings of the relative impdrtance 
of various curr|lfcular objective^ in mathematics, 

f Teachers w^re then asked to rate eight areas of tl)e curriculum, 
once again/ on a five pioint 'scale, as to th'eir imaprtance (5 = very 
important, 1 = not important) for their student/: first, to the 
students' success in school and second^ to the students' adult life, ' 
The data from these two it'emS: a^^ summarized in Table 2-7, » 



Tablej)2-\ \ ^ > 

' Elementarv/^eacfiers : , ^ 

Relative Import'ar^e of CuJricular 'Areas 



\Area " Ii^ortance in School o Importance in A,dult Life 
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Art ^ * 2,9* . 3,0* " 

Language Arts , A, 9* , A,7* 

Mathematics .4,7* A, A* 

Music 2,9* / * 3,1* 

Physical Education \ . 3,6 ' ' 3.9 

Reading A ,9* " * ' A - 9 * 

Science • 3,6* - - . ^ ^3,4* 

Social 'Studies 3,7=^ , \ , . 3,6* 

indicates a significant differ^ce at' the 0:05 level among respondent groups 

As might be expected Reading, Language Arts, and Mathematics 
are rated as most important respectively in l^ipth school and adult lif^. 
However, there is some difftrrence of opinion on tfte'question of just 
how important these areas are among teachers at various grade levels, 
T\\e importance of Physical Education is the only^ine "where there was 
no signif icant^difference in the ratings giveh by teachdr-s at the 
four grade levels, , * , . t"^^ 

2,4,2 Secondary Teachers 

/ 

Secondary teachers Vere asked to choose a -number from one to 
five to indicate how difficult it was' to teach mathematics at various 
levels (l = difficult, 5 = easy) and also to choose a number to 'indi- 
cate t'heir degree of enjoyment in teaching mathematics at a gi^ven 
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level (1 = do not enjoy; 5 enjoy). The data gathered from^ these 
two items are presented in Table 2-8, 



Table 2-8 
Secondary Teachers: 
Opinions re Teaching at Various^Tevei s 



Grade Degree of Difficulty Degrde of Enjoyment 



among 



* 8 ^ 3.8 ^ : 3.9* 

9 4.0 ' ' > .4.1* 

10 , ' 4.1 • ^ 4.4* 

11 ' 4.3 ' 4.6 

12 ^ 4.2 . . 4.8* 

* indicates a significant^. difference at the 0.05 level 
respondent groups. * ' 

There is a high degree of agreement among secondary teachers 
of mathematics tl\at mathematics is easier to teacji at the senior 
levels than it is at^the lower levels. It is also the case that th^ 
enjoyment of mathematics teaching incre^es grade by grade. 

The significant differences noted in Table 2-8 require some ^ 
explanation. The Grade 8 respondents rated tW&ir enjoyment of 
'teaching mathematics at the Grad|.12 level reX.ativelv low, thereby 
giving rise to the significant diff erence'at the^aWe 12 level. 
The other three significant differences were due primarily to teachers 
at the hightjr levels assigning lower ratings to their enjoyment of 
teaching at the Grade 8, 9, and 10 levels. 

It seems somewhat contradictory that - teachers of secondary ) 
mathematics rate th6 junior secondary courses as the inost difficult 
to teach and ^yet it is -at this levql that there are so many teachers 
with less than adequate professional or academic training in mathe- 
matics. Further attention to these matters would appear to be war- 
rante<f. 
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Table 2-9 
y% 'Secondary- Teachers: 

' Relative Importance of Curricular Areas 



Area J ^ 


■ ■ — f 

« Importance in School 


Importance in Adult Life 

^ — 








Rusiness Kdiirafion 


3 0 


* 3.8* 


English ' , 


4. -8 


4.6 


Fine Arts 


•2,6* • 


2.8 


' Mathematics 


4.6*, , • 


4.2* 


Mu^ic y 


2.5* 


2,8 


Physical Educatp.on , 


3.7*- 


3.8 


Reading 


4.9* 


■ A. 7 


Science 




■ V • 3.4 


Social Studies 


3.8 


•-^^^ 3.5 


Vocational Education 


3.2* 


3.8* ' 

4.« ' O 



^ indicates a significant difference at the 0,05 level among respoitdent groups. 

It is not surprising to find that t;ea^chers of secondary mathe- 
matics rate their subject as one of the most important' both for a 
/ ' student's success in school as well as in adult life. The significant 

^ differences that were reported for both ratings of, the importance of 
. mathematics were due to the lower ratings assigned by the Grade 12 
' teachers. Grade 8 and 10 teacfters rated mathematics higher in i?^"* i,^ 
portance than did their Grade 12 colleagues, 

2.5 Summary and Interpretation ^ ^ / 

The information presented in this chapter can be collected and used^ 
to sketch the broad outlines of "typical" teachers of mathematics at the ^ ' 
elementary and secondary levels. Such an outline must be intetpreted with 
caution and the results should not be applied to an individual teacher. 

The "typical" teacher of elementary mathematics has four years of post- ^ 
secondary education and nine years of teachingexperience , One elementary 
teacher in 'seven had mathematics as major *^reao€^study in university, 
one in four has had no mathematics b^ond the secondary schpol leVel, and 
one in se^^en has ha'd no training in methodology of teaching mathematics, 
. * ' There is 4 good probability that this "typical" teacher has recently at- 
tended a conference session or an in-service day dealing with ma-thematics, 
but a low probability that he or she belongs to a professional association 
. ^ of mathematics teachers. This' teacher considers mathematics to be one 

of the easiest and most enjoyable subjects to teach, but not to learn as 
a student, * 

The "typical" teacher of secondary mathematics has five years of 
• post-secondary education and nine years of teaching experience. There ^ 
is a^t a thirty-five percent chance that this teacher did .not major irt 

■ ^ 24 . 
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mathematics". At the Gr^ef S level, thete is a fifteen percent/ chance that 
the teacher has had no pafet-secondary level mathematics training and a 
twenty-five ^erc^ent chancB that he or she has nevef taken a mathematics 
methods course. There is a fair chance that the teacher belongs to the 
B.C. Association of Mathematics Teachers and a^good possibility that he 
she nas attended a recent conference^ or in-service day on mathematics. 
This teacher considers that mathematics is easiest and most enjoyable to 
teach at the senior levels, and that it is one of the most important areas 
of the Curriculum. » ^ 

On the one hand, the general picture that emerges at both the elemen-" 
tajry and secondary levels is 'that most mathematics classes are being taught 
by experienced teachers with fairly extensive backgrounds in prpfessional 
training. On the 4)ther hand, too many teachers of mathematics have had 
little or no training either in mathematics or the teaching of mathe- 
matics. Moreover, relatively few teachers of mathematics are members of 
professional associations specializing in the teaching of mathematics. 

The situation appears to be particularly acute a"^ the Grade 8^ level. 
In the first year of secondary school, ^where many 'of the' foundations for 
future work are l^id , students need GJne gui^^ance and directiorf of the very 
best-prepared teachers of mathematics that*can be provided. While it may 
be understandable that a highly qualified teacher of mathematics prefers 
to teach at the senior levels, th^s must be balanced agaiaist the needs of 
the students. Schools should ensure that at all levels, but particularly 
in the secondary grades ^ mathematics is taught ogly by persons adequately 
0 qualified to do so; 

Reaommendation 2-4 : Secondary schools should ensuve that all mathe-' 
matics classes are taught by only those teachers who are qualified 
^ to do so. The situation described in this report concerning the 
level of qualification of teachers of mathematics att the Grade 8 
- level would appear to be the one in most urgent need of action, 

2. 6 Summary of Recommendations 

Recommendation B-l : The Ministry of Education and individual school boards 
should require that all persons teaching mathematics at the elementary 
schc^ol level should have as a required part of their training the equi-- 
valent of at l^aqt ork course in the tSkohing of mathematics and one 
course in mathematics for teachers* 

Recommendation 2-2 : The^ Ministry of Education and individual school boards 
should, require that all persons teaching mathematics at the, secondary 
school level have mathematics as one of their major areas of sti^y.^ir\^ their 
undergraduate training and a course in methods of '^teaching mathematics* 
This recommendation is important at all levels^ but particularly at the 
junior secondary ones.\ 

J ^ ^ - . ' ' 

Recommendation 2^3 : Rather than ^xpectin^ each elementary teacher to 
join several subjects-matter specialist associations^ sohools should apply 
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for group m^mber*ship in suoh -associations th^eby making many of the bene^ 
fits o f /member shtp /xvailah^^^ t^^all teachers on the st<jff. 

I ^ ^ • ' ^ , * 

Reaofvnendation 2-4- :^ Secondary schools should ensure 0iat,till mathematics 
classes are taught by only thpse teachers who are qualified tp do so. The 
situation described in this report conaerning ihe level of qualification 
of teac%ers of mithematics at the Grade 8 level would appear to be the one, 
in most urgent need of action. ^ ^ ' - ' 




^ CHAPTER 3 
CLASSROOM ORGANIZATION 
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Teachers were asked to provide informauior. about class siz<:, t\w 
aii.out:l of time spent preparing and teaching inathcinaties classes, and certain 
characteristics of their clas^roon: orgaiaizational patrcms. Part III of 
the questictmaire consisted of Items 16 through 22 or. the elementary 
-questionnaire and of Itenis 3 8 through 26 on the secpndary. 

3.1 Class Size ^ 

The topics of class size and pupil-teacher ratio are of current inte- 
rest both to educators and to the members of the general public. Teachers 
know that with large classes it is virtually impossible to give pupils the 
individual attention they need. Parents and tax payers know that a re- 
duction in the pupi] -teacher ratio can translate into an increase in 
school district budgets. 

in Chapter 6 of this volume, teachers' rating of the importance of 
reduced class size to the success of matheniatics instruction ig- discussed . 
In the present section,' data concerning the actual size of mathematics 
classes are presented and discussed. ^ 

The average size of matihematics classes a^ the elementary level is 
25.0. At' the secondary' level, the average is 29.4. The average cla.ss 
■size for each grade* is presented in Figure 3-1. 
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Figure 3-1: Average Class Size .for Mathematics 

Class size increases steadily jfrom a low of about twenty-three pupils 
in Grade 1 to a high of nearly thirty-one in Grade^S. ,The average size 
then decreases through Grade 10 anp 12 to a low of twenty-six. Overall, 
the average class size at both leviels is approximately 26. ' 
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3.2 ^ime- Allotments ^ 

\ ^ * ' . 

.3*2.1 ElBipentarv Teachers 

i 

' ^According to the data, over ninety percent of the elementary 
teachers teach mathematics five da^'s per-*week. Almost all the rest do 
so four days per week*. The average '1 ength j:ii^-t^e spent teaching mathe- 
Tuatics at this level is slightly more than fifty-on^ minutes per day. 
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Figure 3-2: Time Spent Teaching Mathematics per Day 
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The graph in Figure 3-2 should be interpreted with caution. 
The amount of time spent teaching mathematics each day is not the 
same as the length of a mathematics perioo because some of these tea- 
chers tea9h more than one mathematics class. As far as can be told 
from the data, fewer than ten percent of the respondents do teach 
more tlian one mathematics class so the true fieures on length of mathe- 
matics periods cannot be much different from' those reported here. 

As th^ graph shows, the amount of time spent in teaching mathe- 
matics each day increases dramatically, from Grade 1 J:o Grade 7. The 
means at the two upper grade levels may be somewhat inflated because 
there are likely more teachers at this level teaching more than one 
mathematics class than at the prijnary level. Suc^ teachers would only 
account for a portion of the difference, however. These figures give 
va fairly good indication that children iB the, lower grades^ spend 
significantly less school time on mathematics than do children in 
the upper elementary years. 
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In response to Item 19* teachers of elementary matheniat ics re 
ported that they spend an average of almost thirty-eight minutes per 
day in preparing mathematics lessons ajid in grading. Teachers at the 
primary levels spend ' significantly mor^ time at such activities than 
do inte;nnQdiate teachers. - The data relevant to this question are dis 
played in' Figure 3-3. 
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Figure 3-3: Time Spent Daily on Preparation and Marking 



3.2.2 Secondary Teachers ^ 

Secondary teachers were asked, to indicate hc^v much^time they 
spent ,each day teaching mathematics an^d hoy much time they spent each 
day teaching courses ot^er -than 'mathematics. Their responses are sum- 
marized in Table 3-1'. ^ ' 
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Table 3-1 

Secondar>' Teacher^! Daily Teaching Time (minutes) 



Grade/Year 


Mathematics 


Courses < 


VJ 

Non-Mathematics Courses 

, 


'8 


162. 


9 


9 6. '2 


10 • 


186 


3 


^ 52.3 ? 


12 


196 


2 


37.6 



^he data show again that teachers of -mathematics at the senior 
level are more highly specialized than their junior secondary col- 
leagues. Grade 8 teachers spend only 62.9% of their teaching' time in 
teaching inathematics . T?ie corresponding figures at rhje 10 and 12 
levels are 78.1% and 83.'9% respective] 

As in the case of the'^elemen^t^ary teachers, almost all of the 
sp'^ondary teachers reported that th^y teach mathematics five day^ per 
week. There were no significant differences among the three grade 
level groups of teachers in this regard. 

Secondary teachers were asked separate questions regarding 
the amount of time spent on lessoti preparation and grading assign- 
ments. The teachers indicated that on the average they spend 53 minutes 
each day on lesson preparation and an additional 38 minutes grading 
assignments.^ Responses from all three groups were very similar; there 
were'nb significant differences among them. ^ 

3.3 Organizatipn for Instruction * ^ V 
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Teachers .were asked to select fr;om a list of four or fj-^e alternatives 
all of those which^ d escribed their teaching situation. Since they could^ 
- pick more than one of the alternatives, some of the columns in Table 3-2 
have sums in excess of one hundred percent. 

The data show that the vast majority of teachers at ill levels teach 
in self-contained classrooms., This is par ticula^rly true at each of the 
three secondary levels, where more than ninety-five percent of the teachers 
selected this alternative. The 9nly significant departure fcccurs at. the 
Grade 7 leve] where one teacher in five indicates that mathematics is some- 
. w^at departmentalized: i.e., one teacher may teach several mathematics 
?*^cla3ses- 

« * 

Both team teaching and open area organization are relatively recent 
educational .innovations. The teachers' responses indicate that neither 
one has made significant inroads at any level, and that both are virtually 
non-existent at the secondary level. • * 
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Table 3-2 

Categorizarion of Teaching Situation , (percent) 











Gr'Sde/Year 








t — 




1 


3 


,5 - 7 


8 


10 


12 



Self-contained roon 
Team Teaching 
Open Ar,ea 
Shared Work3oad=^ 
Other 



86.^ 


83.8 


83.2 '> 


77.8 


96.1 


97.5' 


98.9- 


7.3 


5.4 


3.-8 
5.5 


3.3 


0.8 


1.8 


0.0 


7.7 


8. A 


3.7 


-0.3 


0.7 


0.0 


2.6 


5.0 


8.6 


20.9 


N/A 


N/A 


N/A 


3.^ 


7.0 


6.7 


6.9 


4.7 


l.§ 


0.0 



* elementary teachers onlv (one teacher takes all 'the mathematics, another takes all 



the language arts, etc.) 



Teachers were also asked to select from among a number of altl^natives , 
the one or ones which best described hov their students were orgariized for 
mathematitfs instruction. Sii^ce they were permitted to select more than one 
of the alternatives, the sum of each column in Table 3-3 exceeds one hund- 
red percent. 

Table 3-3 ' ^ 
Organizatdon for Instruction (percent) 



















V ' - 








Grade 








1 


3 


5 


7 


8^' 


10 


.12 


Ability Groups 


57.0 


56.7 


51. 3* 


53.9 


/ 32.9 


32.3 


18.0 


livdividualiied Instruction 


27. *6 


30.7\ 


22.5 


20.1 ^ 


12.5 , 


17.4 


18.0 

1 


Partially Individualized 














Instruction 


51.1'" 


53.3 


50.2 


54.5' 


'41.2 


40.3 


30.3 


Total Class Instruction 


53.8 


52.9 


43.7 


47.6 


66.8 


69.4 


87. 6 


Other 
^ ■ 


5.5 


4. '2 


5.0 


3.7 


2.3 


3.6 


• 4.5 
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The data in Table 3-3 are somewhat difficult to interpret because of 
the numbe'r of different meanings' attached to some of the alternatives' de- 
scribed and because of the lack of a decision rule for teachers to use on 
each alternative' to aid in deciding whether or not their particular teach- 
ing approach iit a given alternative. ^,For example, no precise definition 
of the term individualized instruction" was provided. As a result, tea- 
chers who had their studepts ^fork through a textbook on their own and 
teachers who had a highly orga'nized system of tests and learning packages 
administered in a supervised environment, would both select ^'individualized 
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instruction** as a iiescriptor of their teaching situation .'f^ 

• •/ A ■ 

These weaknesses notwithstanding, the data in Table 3-3 indicate that 
many teacRers' are doing something other than total class instruction with 
their-piath^atics classes. The numbers who state' that they make use of 
ability grouping or some form of individualized instruction are large in- 
de^, and -Indicative of the teachers* awareness of individual differences 
among their students and their willingness to address this problem. Only 
at the Grade 12 level where a gopd deal of self-selection has* already taken 
place does total class instruction become the overwhelming choice of the 
teachers. ^ 



Closely related to the basie classroom organization, are the activities 
in which students and teacher engage during t»he mathematics lesson. Teachers 
were asked to rate a number of such activities on a five point scale accord- 
ing to the number of times each activity was used in their classes (1 = 
ne^ljt, 5 = very frequently). The results obtained are summarized separately 
for elementary and secondary teacher^ in Tables 3-4 and 3-5. In examinfet^ 
these tables it. should be remembered that with groups of the sizes used j 
here, any difference in excess of approximately 0.2 is statistically signi- 
ficant at;^ the 0.05 level. That is, there is only a five percent chance that 
the differences reported are not real and do not apply to the entire popu- 
lation of teachers at these levels. - ' 



Table 3-4 

Elementary Teachers: Teaching Activities 




A 







Grade/Year 
3 5 


7 


Overall 
Average*" 


f ■ 

Oral Work* 






J. 9 


3.8 


U.l 


Individual Work* 


^ .3 


^.3 


U .2 . 


-A .2 


A -3 


Small Group Work'^ 


3.7 


3.5 


3.3 


3.2 


3. A 


Text Exercises* 


3.5 


3.9 


A. 3 


A .3 


A.O - 


Math Proi ects* 


3.0. 


2.9 


2.6 


2.6 


2.8 


Teacher Ex;plain?* 


^ .0 


A. 2 


A .2 


A .2 


* A.l 


Xctivity dentres* 


3.2 


-2.9 


2 . 2 


2.1 


2.6 


Drill on ^asic Facts* 


■" ^ .3. 


A. 3 


A.l' 


3.6 


U.l ^ 


* indi^'tes a* significant 


differ ence 


at the 


0.05 


level among 



respondent group^\ 
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Table 3-5 • ■ 

Secondary Teachers: Tea,ching Activities 



Grade/Year Overall 
8 10 12 "Average 



Oral Work 




3.5 


3.7 


3.6 


Individual Work 






A .0 


A. .2 


Small Group Work 


2.7 


2.8 


2.6 


2.7 


Text Exercise?* 


A.l 


^.3 


^.5 


k .2 


Math Projects* 


2.2 


2.3 


2.0 


. 2.2 


Teacher Explains 


k.l 


A. 2 


k.k 


k.l 


Activity Centres 


1.5 


1.5 


l.A 


1".4 


Drill on Computation 


3.5 


3.0 


2M 


3.1 ■ 



* indicates *a significant difference at the 0.05 level among 
respondent groups. 

A number of interesting trejndft^re evident in these results. ' Generally 
speaking, the frequency of tise of text exercises and teacher explanation 
increases vith grade level. For the, remaining six activities, the general 
trend 'is 'the, opposite : as grade level increases, ^ sel ec tion 67 ^h.e alter- 
native decreases. In cases* such as the use of activity centres and inci- 
dence of small group work' there is a dramatic drop ^between the Grade 7 
and 8 levels in their selection of these alt ernafiv^s . 

3 . k Summary' ' ^ ^ . • - ' - 

The average size of a mathematics class at the elementary level is 
'25,0; at the secondary level it is 29^A. The largest average class size ^ 
occurs at the Grade 8 le^el, where it is 30.6. 

Elementary teachers spend an average of fifty-one minutes^ per day 
reaching mathematics, ^nd an additional thirty-eight minutes in lesson' 
preparation and grading of mathematics assignments'. Secondary teachers 
of mathematics, who are more highly specialized and hence have fewer class 
preparatj-Ons than elementary teachers, spend an average of 176 minutes per 
day teaching mathematics, fifty-three minutes in class preparation, a^d 
thirty-eight minutes grading.^ ^ 

The self-contained classroom is by far the most commom teaching^'^tua- 
tion at all grade levels. About twenty p^cent of Grade 7 teachers indi- 
cated that theje was* a degree of departmentalization in their classes: 
i.e., different teachers for different subjects. Open^ area classes and 
^earo teaching have made some inroads at the primiary levels but not^ at the 
higher grade levels. 

• A large proportion of teachers at all levels indicated that some/f orm 
^f ability grouping, partially individualized instruction, and total clas^ 
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instruction were,, used in mathematics^ cla,s-aes . The use of total class in- 
struction tended to increase with grade level, while the other two decreased. 



The most prevalent classroom activities in ejem^ntary mathematics 
classes are i'ndividual vork, teacher explanation, or^l'wt>ik, drill on basic 
facts, and work on textbook exercises. At the secondary level they are . 
individual work, textbook exercises, and teacher explanation. The use of r 
activity centres and creative project? for the teaching of mathematics is 
ver^limited at "botH the elementary and secondary levels. ' 

The overall picture presented by these^ results is that a conside^^fiSlV* 
amount of time is spent in preparing for and teaching mathematics classes', 
and that the teaching of mathematics is highly traditional in character. 
Putting together the results of several items shows that the most frecjueiitly 
used teaching techniques are total class instruction and teacher explanation. 
Among the most commonly used student activities are individual work and * 
textbook exercises. In other word^ and particularly at the higher levels, . 
classroom organization for the teaching of majtj^emat'ics is much the same as 
it has alway's been. - 
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USE* OF TEXTBOOKS 
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There is probably no subject in^ the school cur.riculum which is more 
textbook-based th^n mathematics. For many years, the table of contents of 
the approved textbook constituted tKe ourisiculum for the course. In more 
recent times, teachers seem to have moved away from dependence upon a 
single textbeok as the determinant •of the mathematics . curriculum and this 
jtaovement has been encouraged by the Ministry of Education which has allowed 
schools aW^eachers to order multiple textSboks for mathematics instruction 

Part V of the teacher questionnaire consisted of a number of items ^ 
which were designed to collect information on the ways in which teachers 
malce use ^f mathematics textbooks, the^^nature of the textbooks they use, 
and their degree of satisfaction with the various prescribed texts for 
mathematics. \ 

A .1 Extent of Use of Textbooks 

As the data displayed in Table A-1 make clear, the use of textbooks 
by teachers for the teaching of mathematics is virtually universal. The 
lowest rates^'^of usage occur at the Grade 1 and 8 levels, biit even these 
are greater than ninety percent. At the Grade 1 level it may be that 
those teachers who do not use a text have developed their own collections 
of .worksheets which theyuse instead of one of the approved texts. The 
lower rate at the Grade S^level is more difficult to explain and may be a 
cause for some concern in view of the fact that, as was ^iiscussed earlier, • 
the academic and professional preparation of teachers of mathemat^ics at 
this level is lower^ than at either of the other two secondary levels. 

Table A-1^ , 
Extent of Use of Textbooks 



It 









Grade Level ' 


Percent Using One or More 






Mathematics Texts 




1 


90.5 




3 


96.8 




' 5 


98.8 


\ 


7 


■ 99.4 




8 


•tl.4 




10 "s 


• 95.9 


< 


. 12 


- , 98.9 





For the past several years the Ministry of Education has been encour- 
aging teachers of mathematics, particularly at the elementary levels, to * 
utilize more than one textbook. It is hoped that in so doing, -teachers 
will be better able to allow for differences in approach, depth, and rate 
^f learning. The Curriculum Guide for Mathematics stresses the point that 
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no single text may be considered as the sole instrument for achieving 
the objectives of the .mathematics curriculum., 'l^-'i-^ 

Xn order to gauge the degree. of acceptance of this philosophy fcy 
teachers, respondents 'who had indicated that they used textbooks were 
asked whether or nat they used a multi-text approach in their teaching 
of mathematics. The results obtained are 'presented in Table 4-2. 

Table 4-2 ^ 
Number of Textbooks Used (percent) 

> ^ ^ 




Grade Level 



■ ■ t ■ " — 




1 " 


3 


*-5 


-7 


8 


10 


12 


One basic -text 








22.9 


22.3 


Al.O 


33.9 


A578 


Multiple texts, 
predominant 


use of one 

\ 


51.1 


55.3 


56^.9 


54 .-5 


A7.9 


53.2 


A7.0 


Multiple texts'; 
of each 


equal use 


7.1 


23.9 


20.2 


23.2 


11.1 


'l2.9 


7.2 





Very few teachers at either the Grade 1 or (Srade 12 level use an' ' 
equal- sharing of multiple texts for the teaching of mathematics. On the - 
contrary, it is in these two grades where teachers say they use one basic 
.textbook more than at any /of .the other Ifevels. The figures in .Table 4-2 
indicate that the multi-text approach, ie., equal use of more than one 
text^does not appear to have gained widespread 'acceptance at any level 
and certainly not at th^ secondary level." ^ ' 

- V . - 

At least seventy-five percent of the teachers say that they use either 
one textbook exclusively or multiple texts with one being used predomin- 
antly As a mat^er^of fact, the use of several texts w'ith one predomina- 
ting is the. mqst popular alternative at each grade level. ' 

On a related item^ teachers were asked to indicate ^whether there 
should be one prescribed textbook series. for mathematics, several prescribed 
series, or none at all. Their responses are summarized in TabJ^ 4-3. 

Table 4-3 

Teachers' Opinions Regardiijg the Optimum Number 
, • of Prescribed Textbook Series for Mathematics 
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Optimum Number of Textbook Series 



Secondary Teachers 



-One 


« Several 




None' 


^ 

I don"'t know^ 


16.8" 


78.6 


2.0 


" 2.5 


25oLo 


69.9 


2.8 ^ 


^ 2.2 
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'Statistically speaking, there were no significant differences among 
the responses of the three groups of secondary teachers to this item. 
About one quarter of them were of the opJ.nion that there should be only 
one prescribed textbook series for mathematics at any level, and most of 
the remainder considered that there should be several approved series. 
The general trend was the same ambng the elementary teachers, although 
fewer of them maintained that one series was preferable. There was a 
significant difference in the way in which different grade level groups, 
of elementary teachers responded to this if em. More teachers at the^ 
Grades 5 and 7 levels prefer^-ed the adoption of a single* textboC^k series 
than did teachers at the Grades 1 and 3 levels. 

. < 

The final item in this section was designed to determine whether or* 
not teacher s^ felt that they should be provided with an outline of the 
minimuip learning outcomes at each level or grade to guide them in the 
.selection bi mathematics textbooks, materials, and activities. Their 
opinions are summarized in Table A-A. 



1. 



Table 

Teachers* Opinions Regarding the Establishment of Minimum 
^ Learning Outcomes for Each Grade/Level 







Agree 


Disagree 


I don' t know 


\ 

- Elementary Teachers 
^condary Teachers 

\ 


9A.0 ' 
92.8 


3.6 ^ 
4.0 


; 2.5 



There is virtual unanimity among teachers at all levels, elementary 
and secondary, that an outline of minimum learning^utcomes for mathema- 
tics at each grade or level should be provided as an aid to teachers, 
and the 1977 edition of the Curriculum Guide for Mathematics provide^ 
a statement of core or essential objectives for each gr^de* In respond- 
ing to this item, teachers seem tb be requesting siich specific guidance^ 
in terms of the particular grade or level with which they are concerned 
as well^s in assisting them to decide what are the minimum essentials 
of the mathematics curriculum for their level. 

Reoormenda-bion 4'-l : The Currioulum Developmenif Branch should provJ.de 
teachers of mathematics with aryoutline of the minimum leojming outcomes 
at each level or grade to aid/them in the selection' of mathematics 
' textbooks^ materials^ and adtivities: * • 

4.2 Textbooks for Elementary School Mathematics 

4.2.1 TextboQk Serieg Utilized ^ 

^ Teachers of Grades 1, 3, and 5 were asked to name the text 
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or texts which they used for teaching mathematics. Their re,sponses, 
reported as^jercBnts, ar'fe 'summarized in Figure 4-l» Since many 
teachers use more tnan one text>, the total percent for eacl^grade 
exceeds one hundred bercent. 



200 T 



> 20 



, GRADE 1 
\ 

GRADE 3 



GRAI 




2SM 




f 

I 

'1 



A 



I 
I 

1 



PROJECT 



HEATH 




a 



1-^ 



OTHER 



Figure 4-1: Textbooks Used in Grades 1,-3 and .5 ' \ 
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The Investigating School Mathematics^ texts are by far the most common- 
ly used at each of these grade levels. Over seventy-five percent of the 
'teachers at. each of. Grades 1, 3, and 5 use these texts in their mathematics 
classes. 

One surprising piece of information obtained from this item is the 

extent to which the Seeing Through Arithmetic textbooks are still being 

used. Xhese textbooks were formerly on the list of prescribed Series for 

the teaching of mathematics, l>ut were removed from the list several years 

ago when the mathematics curriculum was revised. In spite of that, over 

f-orty percent of Grade 5 teachers continue to use this textbook. 

> 

Teachers may be using the Seeing Through Arithmetic texts solely as a 
source of additional exercises or, perhaps, for alternative teaching 
approaches to various topics. If, on the other hand, teachers are using 
these books as basal texts instead of the prescribed series, then there 
would seem to be a communication problem of considerable magnitude existing 
between teachers of mathematics at the Grades 1, 3, and 5 levels and those 
responsible for implementing the spirit and the content of the newly revised 
mathematics curriculum. An in-depth study of this question seems warranted. 

Recommendation 4-2 : The Curriaultm Development Branch should conduct a 
province-wide study to discover the reasons for the apparently widespread 
lack of acceptance by elementary teachers of the newly revised mathematics 
curriculum and the textbook series prescribed for its implementation. 

Grade 7 teachers were also asked to name the textbooks which they used 
for the teaching of mathematics. Theii> responses are presented in,. 
Table 4-5. . ^ - " ' ' ' 

IX Table 4-;5 ' ' ' 

Grade 7: Textbooks Used 





Title 




Percemt of Use 



School Mathematics I ^Addison-Wesley) . ' 79.5 

Mathematics I (Ginn) " * 59.9- 

Essentials of Ilathematics I (Ginn) 47.6 

Contemporary Mathematics, Book I* (Holt, Rinehart) 43.6 

Other , ^ . 3^3 



School Mathematics I is the most ^popular text at the Grade 7 level. 
Essentials of Mathematics I was designed for use by lower ability students 
which is probably one reaso.n it ranks third in this list. Mathematics I, 
on the other hand, is considered to be the most sophisticated and mathemati- 
cally rigorous of the three forerunners.^ 
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Contemporary Mathematics j Book I is to Grade 7 as Seeing Through^ ^ 
Arithmetic is to the earlier grades • The text is no longer an tbe list 
of prescribed series, and has not been for several years. In spil^e of 
this, over forty percent of the Grade 7 teachers continue to make use of 
it. - 

Table 4-6 

Elementary Teachers: Teachers' Ratings of Textbooks 



Rating 


Percent 






^ Satisfactory 


78.4 






Not Satisfactory 


20.1 






cinnot Say * * v 


1.5 







The data in Table 4-6 show that alniost four out of every five teachers 
give the textbooks they, are using a satisfactory rating overall. This 
includes teachejs at all four 'elementary grade levels surveyed, regardless' 
of which text they happen to be using for the teaching of mathema&l^ 

4.2.2 Reading in Mathematics Textbooks - ^ U 

The data in Figure 4-2 indicate the amount of textualTmaterial ; 
in a mathematics textbook which elementary teachers expect their ^ 
students^ to read. 



PERCEftT » - 






< 1 OUT OF S ]-2 OUT OF S 3--^ OUT OF S 
'.PAGES 



iflGROTE I ^ 
0-GRflOE 3 
□ GRflOe 5 
H GRADE 7 



S OUT OF S 



gure 4-2: 



Elementary Teachers - Percent of 
Textbook Students 
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The Grade 1 teachers', responses to this HW^^ significantly 
different from those of the other three groups /-"J^^u^^^ more • 

Grade 1 teachers expect their children to redd'^-lesk than one page out of 
every five pages in their texts than do other elfementary teachers* 
Similarly, at least twice as many Grade 1 tea'chers say' that their Students 
ai;e expected to read every page in their texts than do other elementary * 
teacjiers. Grade 1 teachers' responses to this item should be inteifj^reted 
cautiously since mathematics texttooks at this level usually require ver^ 
little reading. For a typical lesson covering one or. two pages in ^tbe 
text, t,he only, reading Required may be of the directions for/the 
exercises. ' \ 



Reading of technical material such as that found in mathematics text- 
books requires skills somewhat different from those needed for general 
reading, skills that must be taught if students are to become adept at 
^reading such material. Mathematics educators at all levels should examine 
these results and consider means of improving students' reading skills in 
mathematics. 

^ Overall, the responses to this item indicate that teachers do not 

expect their students to read a great deal in their mathematics texts. 
Grade 1 aside, virtually none of the teachers expect their students to read 
\ ^ all of the textual material. However, it is encouraging to note a general 
trend toward an increasing amount of reading of such materia^ as grade, 
level increases so that by the Grade 7 level, seventy percent of teachers 
expect their students to read between one and four ps^es out of every five. 

Reoommendaiion 4-3 : Teachers of intermediate, maihematios should ' j 
place more emphasis upon teaching students how to read mathematics ^ 
texts with undbr standing . ' <v 

Recomrj^dation 4-4 : The Curriculum Development ^ranch^ school 
district curriculum specialists^ and publishers of mathematics 
textbooks should take steps to ensure that mathematics textbooks 
for the elementary grades are designed to be read by the students^ 
inasmuch as it is possible to do so* 

^ 

Recommendation 4-4^ is not intended to imply that ^11. elementary schooL 
students ^ should be able to read a mathematics textbook and master all of i - 

its contents on their own. Clearly this is not possible. Howev^r-^ 

students should be able to comprehend the textual material that is there 
and, with a teacher's guidance, explanation, and direction, to master tlie 
4 content of the course. 

4.2.3 Uses of Pupil's EditipnSof Textbooks 

^ ^ Teachers were asked to select from a list of ways in which a 

textbook might be. used, those which they employed in their classes. 
Since they were permitted to select more than oner option, the totals 
' . . , .in Table 4-7 exceed one hundred percent for eacn grade. 

ErJc ' 43 ^ . 
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Tafile 4-7 

Elementary Teachers: In-Class (Jses of Textbooks 







\ 

\Grade 


Level 


• 


1 


• V 


5' 


7 


' To develop a new 










concept 


23.9 




52.3 


53.9 


To review^concepts 




'■ 65,3 




63.4" 


developed in class 


60.3 


63.3 


To '^i^ovide exercises 










for flrill and > 










praci^ce 


80.3 


• 89.2 


89.1 


91.5 


Other V. ' \ 


1.6 


1.8 


2.9 


2.4 


f ■ 








t 



> 

By far the most frequent -use of the textbook is to provide exercises 
for drill and practice. In this regard, it is interesting to note that 
almost twenty percent of Grade 1 teachers do not use a textbook for jfejiis 
purpose) Their number should not include the ten percent Who Indicar^d, 
in response to an eaiTlier item, that they did not use a mathematics text^ 
book, since they were asked to omit all the textbook-related items on the 
questionnaire. In othe/' words, twenty percent of the Gra^e" 1 teachers who 
use* mathematics textbooks do^ not use them for drill and practice exercises. 

More teachers at every elementary level, but particularly at the 
primary level, use their textbooks to review concepts which have already 
been developed in class than to develop new concepts initiaHy. In other 
words, teachers present the new material themselves and then have pupils 
turn to their texts in order to reinforce the concepts which they have 
been discussing. * • 

Over forty-five percent of teachers at all elementary levels do not 
use their textbooks to introduce new concepts, and over thirty percint do 
not use them to review concepts developed in class. Teachers who do not 
use their texts for either of these "purposes can only be using them to 
provide exercises for drill and practice. Persons who are "interested in 
tlj'e methodologies o^ teaching mathematics at this level might wish to ^ 
pursue this question greater depth. 

Beoormendation 4-5 : Educational Researchers and supervisors of 
instruction should investigate the ways in which mathematics textbooks are 
used in the elementary schools^ in an. attempt to clarify the interaction 
between teacher-based discussion and text-book-based discussion. 



'4:2.4 A ttributes of Preferred Textbooks • ' — ' ' * 

^•'^ Elementary teachers were asked to select from a list of five 
possible attributes of a mathematics textbook the one which b^st 
described the kind of textbook they pr.ef erred. These results are 
summarized in Table 4-8. 



Elementary ' Teachers : 



Table 4-8 
Attributes of Preferred Textbooks 
(percent) , ^ ' 



I prefer a textbook with: 



Great emphasis ^ir~skills/ 

drill . 
Greater emphasis on skills/ 

drill than concepts/ 

principles ' 
Equal emphasis on skills/ 

drill and concepts/ 

principles 
Greater emphasis on con- 
cepts/principles than 

skills/drill 
Great emphasis on con- ^ 

cepts/principles 



Grade Level 



22.2 16.1 . 13.5 11.7 
25.6 30.4 32.2 28.9 

45.3 A8*8., 49.4 53.9 

4.3^ 3.5 3.9 4.8 

2.5 1.3 1.0 0.7 



There ate some differences in the ways in which teachers from 
different grade levels responded to this item. For example,-, although 
the percentages are low, it is more common for primary. teachers to 
prefer an Emphasis on concepts/principles than it is for intermediate 
teachers. This preference is probably a reflection of the fact that 
the curriculum calls for such an emphasis at 'the primary level where 
rel§tively few of the major computational skills ar^^ mastered, but 
\mere -many basic and important concepts are introduced. 

At every grade level, over ninety percent of the teachers say 
they prefer texts with at most an equal balance between skills/drill . 
and concepts/principles. In fact, almost fifty percent of all the res- 
pondents selected ithe third choice: equal emphasis on both. 

On a related item, teachers i/ere asked to rate, the importance 
of each of a number of purposes for a mathematics textbodk. The ratings 
ranged from ^ low ofl. Not Important, to 5, Very Important. The 
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/ ^t^^^uits obtained are displayed in Table 4-9/ 
. / -t 9 Table 4-9 



Elementary Teachers: Purposes of Mathematics Tex 



.tlrematics Tex^ooks 











Grade Level 


A Textbook should: 


. 1 


' 3 


, 5 7 Overall 



...develop concepts 


*' 


3.85 


4.02 


4. 


16 


,4 




4.06 


...provide drill and 


















practice ' 




4.67 


4.73 


4. 


71 


4 


.75 


4.71 


...provide enrichment 


* 


4.04 


4.18 


4. 


,08 


3 


.95 


4.07. " 


. . .-motivate the s-tudent 


* 


4. -12 


4.05 


4. 


07 


3 


.77 


4. '00 


...provide remedial , 


















material , 


* 


3.55' 


3.85 


3. 


81 


3 


.68 


3.73 " ■ 





















^indicates a sfenificant 'difference at t^e^,05 level among respond 
detit grotips n 

There are significant differences among the four groups of- 
respondents on all but one of\ the five purposes listed. All teachers 
agree that a mathematics textbook should provide drill and practice 
material. There is a fairly pronounced tendency for teachers at the 
upper grade leyels to expect the textbook to provide developmental 
material for introduction of new concepts, and an equally pronounced 
tendency for th*em to expect less in the way of motivation from the 
textbook. All four groups r^te the provision of remedial material as 
the least itaportant of these five purposes. ^ 

4.2.^ Preferred Characteristics of Teacher's Editions • 

All of the contemporary mathematics texftbooks are accompanied 
by specially annotated edWions which are designed to assist teachers 
in lesson preparation and in teaching. Respondents were asked to rat( 
each of a number of characteristics of such teacher's editions on a 
soale from 1, Not Important, to 5, Very Important. Their .ratings are 
summarized in Table 4-10. 
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Table 4-10 

Elementary Teachers: Importance of Certain Characteristics 

of Teachers' Editions _ 



Grade Level 



The teacher's edition should 



Overall 



^ » prov 


tde 






J 










••lesson objectives 


* 


4.40 


1 

4.33 


4.18 


-4. 


08 


' 4. 


25 


••suggested discussion 


* 


3.72 


3.77 


3.68 


3. 


45 


3. 


65 


• • lesson development 


* 


4.08- 


4;^ 10 


3.96 


3. 


84 


4. 


00 


••exercise answers at the 
^end 




















2.45 


3.38 


3.56 


3. 


68 


3. 


29 


••enrichment materials 


* 


4.38 


4.36 


it. 27 


4. 


14 


4. 


28 


••remediation materials 


* 


4.25 


4.27 


4.18 


4. 


04 


4. 


18 


••follow-up activities 


- * 


4.40 


4.35 


\.14 


4. 


00 


4. 


22 


••suggested resources 


* 


3.71 


3.55 


^^4 


3. 


33 


3. 


48 


••achievement tests 


' * 


3.30 • 


3.83^ 


3.96 


3. 


91 


3. 


76 


••diagnostic tests 


* 


" 3.69 


4.05 


4.20 


4. 


15 


4. 


03 


• •suggestecf teaching aids 


'* 


4.00 


3.91 


3.70 


3. 


57 


3. 


79 


••time allotments 


* 


2.61 


2.73 


2.86 


2. 


72 


> 2. 


74 


;• overprinted answers 


* 


2.73 


3.67 


4.01 


3. 


86» 


3. 
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* indicates a significant difference at the 0*05 Level^among 
respondent g^roupsj ^ 

As is noted, in the tab^e, there was a significant difference 
in the wayithe four' groups responded to each of the factors* 0^ five 
of the thilfeen, the importance of the factor decreases steadily with 
an increase in grade level • In only one case, exercise answers at the 
end, doe^ the reverse trend hold true^ 

In every case 'but the pne just mentioned the Grade 7 teachers 
rank the factors lower than do the Grade"5 teacher^^ As will be seen 
later, it is also true at the secondary level that the senior second- 
ary teachers tend to rate the importance of-^eachers' editions less 
highly than do their junior secondary colleagues • 

These data indicate that teachers want the features which are 
commonly found in teachers' editions of mathematics textbooks. Of 'the 
fifty-two ratings shown in Table 4-lQ(, only five are less than 3,0, 
the mid-point of the scale, and the lowest rating was^ 

4^2^6 Ratings of Textbooks: Grades lr3, and 5 

Teachers of Grades 1, 3, and ,5 were asked to rate three 
approved textbook series "On each of four factors: reading level; 
stress on whole number computation; stress on problem solving; and , 
stress on metric measurements The graphs in .Figures 4-3 through 4-5 
that ^re used to aummarize the data are b^sed on percents which have ^ 
been adjusted so as to include the opinions of only those teachers 
wha were sufficiently familiar with a series to rate it on a given 
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factor. In some of these factors, as many as one-half of the 
respondents stated that they did not have enough information to 
make a judgment . 




TOO ABOUT TOO *^ 

HIGH RIGHT LOW 



4 } ■ " ■ ■ ■ 
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^ Figure 4-3: Teachers' Ratings of ' ' 

^ Reading Levels of Textbooks 
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_ In 'Figure 4-3, and the two subsequent graphs, "ISM" denotes 
InvesUgaUng School Math&n^Hos, "Project Math" denotes Project 
Mathematvos, and "Reath" denotes Heath Elementary ^ Mathematics . 
These abbreviated forms will also be used in the f ext disctissing the^ 
data. \ . 

Both ISM and Heath seem to be satisfactory to the large 
majority of teachers insofar as their reading levels are concerned. 
On the other hand, almost half of the teachers v#Jio are familiar with 
Project Math f eel^ that the reading level ii: that series is too high. 
Very few teaqhers indicated that any of .the series had too low a 
reading level. " ° -u 

9 

_ . Project Math was seen By teachers ^as placing tob little^^aL- 
is on computation with whole, "numbers . Over 55% of the respondents*^ 
gave the series alow rating on this factor. Almost none of the 
teachers indicatea\hat any of the serie's emphasized' whole ^number com-- 
putation too much. 
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'figure 4-4: ^ Teaofe^e^ Ratings of Emphasis 
oA'-Computition in Textbooks , " 
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Problem solving is one of the major strands in the mathematics 
curriculum, and teachers were asked to rate the three series with 
respect to the extent of their treatment of this topic. As the graph 
in Figure 4-5 show/Tli' substantial proportion of *resipondents think that 
all three series place too little semphasis on problem solving. On the 
other hand, almost fifteen percent. see Project Math as placing too 
much stress on it. — . 
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Finally, Grade 1, 3, and 5 teachers were asked to rate the 
three textbook series according to their stress on metric measure- 
ment*. The results for all three series wer6 virtually the same, 
v^^etween sfixty and sixty-five percent of the respondents expressed 
the opinion that all three series 'had the correct emphasis .on metric 
measurement, while between thirty and thirty-five percent said there 
was too, little such stress in all three series. Almost none of the 
teachers indicated that any of the series over-emphasized the topic 
of metric measurement. 

. ^^-2.7 - Ratings of Textbooks; Grade 7 

Grade 7 teachers responded to the same four questions as the 
Grade 1, 3, and 5 teachers with respect to their textbooks: .School 
Mathematics I (School Math), Mathematics I (Math I), and Essentials 
of Mathematics I (Essentials). The percentages reported in this 
sectljOn have been adjusted to reflect only the opinions of those 
teachers who felt qualified to rate a particular textbook on a given 
factor. 
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Figure 4-6:, Grade 7 Teachers'' Ratings 
of Reading Levels of Textbooks 
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The results displayed in Figut^ 4-6 indicate that School Math , 
was rated as having just about, the correct reading level threS- 
quarters of the tjesponJent^ and hardly anyone rated either it or 
Math I as having too low. a .reading leveL. Essentials, on the other - 
hand, was judged to have too low a reading iey^TTy lalmost forty per- 
cent of those responding. It should be ncte^ t:hat Jth-is text was 




written^or low^^ility students. 

On the ratings of the emphasis on,*oomput^^lTyn with whole ^ 
numbers, in^^ the three teit I, between thirtyr.tlree and forty-one* 
percent of the teachers felt that there was tooVTit&e emphasis in, any 
of- the .three textbooks. This appears to be a relatively serious ^ 
criticism of these books since computational skills vjith whole numbers 
are po important to the elementary curriculum. . ^ 

Th^^ss'lntials text was geen to be the weakest of thegzhree-^fl^n' 
the extentof^ its treatment of problem solving. As che graph in^ 
Figure 4-7 indicates, however,, the other twd texts yaere x)Jk rated 
especiilly highly on^'^^is trait either. 
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Figure 4-7: Grade 7 Teachers' Ratings 
of Emphasis on Problem Solving in Textbooks 



As with the Grade 1, 3, and 5 teachers, the Grade 7 teachers' 
seemed to feel that all three texts were ^about the -same with respect 
to their treatment of the metric system. No text was rated as giving 
too much^ emphasis to the topic, but^ a large proportion of the teachers^ 
felt that all three devoted too little space to the^ treatment of this ^ 
topic. 



4,3 Textbooks 'for Secondary 'School Matihematlcs 

4 • 3 . 1 Reading in Mathematics Textbooks ^ • • 

All three groups of secondary teachers of mathematics were in 
substantial agreement concerning, the amount of reading they expect 
their students to do in their mathematics texts. For that reaspn, 
only the overall averages are reported in Table 4-11, 



-Table 4-11 ' / . 

Secondary Teachers: Proportion of Textbook Read by JStudents 





Proportion ^ 


. ''Percent 






Less than 1 page "out o£ 5 


40.5 


•4 




1-2 pages out. of 5 


34.3 , 






3 - '4 pages out of 5 , 


20.5 






5 pages out of 5 


4.8 





Almost seventy-five percent of these s^achers indicate^ that* 



their students are expected to read at mosttfwo pages out of every 
five in their textbook^', a rate almost ten percent higher than for the, 
elementary teachers. 



\ 



Readihg of technical material such'as that found in mathematics 
textbooks requires' s.kills which are somewhat different from those 
needed f^r general reading, skills which mus.t be leatned and taught. 
Teachei;^ or mathematics at all levels should examine these results, and^ 
consider means of improving students' skills in the reading of 
matjiiematics. . v , , 

Reoormendation 4-6 : Teachers of secondary, mathematics should place 
more emphasis upon teaching students how to read mathematics teicis 
wi th . unders tanding . ^ - ^ ' . ^ 

RecormendatioA 4^7 : The Curriculum Development Branchy school district 
curriculum specialists^ and publishers of mathematics textbooks > should 
take- st^s to ensure that mathematics textbooks fo-p the secondary 
grades are designed .to b^ read by the students' inasmuch as it- is 
possible to do so. * 

Recommendation 4-7 is not intended to imply tl]at all secondary 
students should be able to master the contents of a mathematics text 
on their own. This is probably not possible, and it is certainly" ;iot 
desirable from a methodological viewpoint. However, stude^nts should 
be-^ble to comprehend the material that is in the fext which, in turn, 
means that this material should be written for the student and not 
solely for the teacher. 
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4.3.2 Uses of Pupils' Edition of TextbooJcs 

Secondary teachers were asked to select from a li^t of ways in 
.whicl^ a textbook might be used in their classes. Since they\ere per- 
mitted^to select more than one option, the totals of each column -ifi 
Table 4-12 exceed one hundred percent. 



Table 4-12 ^ 

Secondai;y Teachers: Ir^-Class Uses of Textbooks 



Grade Level 



to <L2 



To develqp a new concept 


38 


.3 


34.6 


25.0 


To review concepts developed 










in cld^ 


45 


.2- 


53i5 


48.8 


To provide exercises fox 










drill and practice 


90 


.4 


91.2 


94.3 


Other 


2 


.6 


0.4 


1.1 



Over ninety percent of the teachers of secondary mathematics at 
each of the three levels sampled indicated that they used the pupils' 
text as a source of exercises for drill and practice. These percent- 
ages are not at all surprising; indeed it is interesting to speculate 
as to why the other six to .ten percent of the teachers do not use 
their textbooks for this purpose. « 

. Many teachers do not use their textbooks e^ljer to develop new 
concepts or to review concepts developed in class. In' both cases, the 
perceiit^ges reported for the secondary teachers are ^considerably 
smaller ohs^th-e-ayerage than the comparable percentages for elementary 
teachers. These data seem to indicate that many teachers of secondary 
mathematics use the textbook only as* a source of exercises and not as 
aid for the development of new concepts or the review of concepts 
previously introduced. 

Reoormendation 4-8 : Educational researchers arid supervisors of^ 
instruction should investigaH^ the ways in which mthematics textbooks 
are used for the teaching of ysecondary mathematics in an attempt to ' 
clarify the relationship between teacher-based discussion and textbook- 
based discussion. 

4.3.3 Attributes of Preferred Textbooks 

^ 

Secondary .teachers were asked to select from a list of f^ive 
possible attributes q^ sl mathematics textbook the one which, best 
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described the kind of texrtook. they' preferred. These results are. 
summarized in' Table 4-13. . . . - 

' m Table 4-13 " ' \ ^ 

Secondary Teachers: Attributes of Preferred Textbooks 



^ I prefer a textbook with: Percent 



Great emphasis on skills/drill 15.6 
.Greater emphasis on skills/ 

drill than concepts/principles, 30.7 
, Equal emphasis on skills/drill 

and concepts/principles 48.9 
, Greater emphasis an' concepts*/ 

principles th,citi s\ills/drill ' -4.2 
Great emphasis &n con'cepts/. * 

principles * 0.6 



^Because there were no signif :^Qant differences among the grade 
level groups' responses, only the- overall averages are. pre.sented in 
Tdble 4-13. The results show a distinct preference among teachers for 
textbooks which place greater emphasis upon the skill^f mathematics 
than those .which emp>iasii:e the concepts and principled Oyer ninety- 
five percent of these teafchers^ state that* they prefer a mathematics 
text which ha"s at most; an equal balance between emphasis upon skills 
and concepts/principles.. ^ 

^ '% ' 

^ The teachers were then asked to rate the importS'nce of each ot 

a number of purposes which a mathematics text might serve.. The ratings 
ranged from a low of 1, meaning the purpose was not important, to a 
high of 5, which meant that the purpose was very Important. The aver- 
age rating for each of the purposes listed in the item is showA in 
prable 4-14. 
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Table .4-14 - 

"Secondary Teachers: Purpose? of Mathematics Textbooks 
^ ] 



A Textbook should: :^ Average Rating 



...develop concepts * 4.01 

...reinforce skills 4.52 
...provide drill* and 

practice ' , * 4,72 

...provide enrichment ' 

material ^ • ^ * 3.86 

...motivate the student 3.90 
. . . provide remedial 

material ^ ^ 3.64 




, * indicates a significant difference at the 0.05 

level among fespondent groups. ^ 

There •was a significant difference among the three groups on 
their responses to only one of the purposes, namely the provision of 
enrichment material. In this case thh Grade 8 teachers felt that this 
was a lesst important^ purpose than di^ either the Grade 10 or the 
Grade 12 teachers. • f 

Each..of the purposes was rated quite highly; the lowest rating 
was 3.64 for the provision of remedial material. The ratings of the 
reiijforcing skills factor and the providing drill and practice factor 
are extremely high.'^-ffhe h±^h rating, given to the develt^pmerit* of con- 
cepts would appear to conflict vith the teachers' earlier downgrading 
•of their us^ jof textbooks for this purpose. ^ ' 

^.^•3-^ Preferred "Characteristics of Teacher H| Edition^ * 

All of the contemporary textbooks for secondary school mathema- 
tics are accompanied by sgecially annotated editions for teachers 
which axe designed to assist them in lesson preparation and teaching. 
^Respondents were asked to rate each of a nupber. of characteristics of 
such teacher's editions on a scale ranging' from 1, Not' Important, to 
5, yery Important. Their ratings are stmmiarized in Table 4-15. 
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Secondary TeacheTrs: 



Table 4-15 
Importance -of Certain 'Characteristics 
of Teacher's Editions ' ^ 



•Grade Level 



The teacher's edition should provide: 8 



10 



.12 



• . .lesson objectives fl^ 




3.96 


3.78' 


3.54 


.suggested discussion ^ 




.3.56 


3.47 


■ 3.22 


. . .lesson development 




3^60 


3.48 


3.24 


.•.exercise answers at the end 




3^78 


3.88 


4.20 


. . .enrichment materials 




4.11 


4.04 


4.00 


•..remediation materials 




*4.06- 


3.85 


3.74 


...follow-up activities 




3^9r 


3.78 


3.60 


• . •suggested .resources 




3^45 


3.^-9 


3.17 


• . •achievement tests 


• * 


3.9D 


3.77 


3160 


. • . .diagno^stic t-ests 




4.06 


3.96 


O.60 


•*. suggested teaching aids 




3.57 . 


/3.44 


' 3 '.102 


^.^•time allotments ^ " 




3.06 


\3.o; 


3.12 


• • .overprinted answers 




3.80 




3.24 



* indicates a significant difference at the 0.05 level * 

among respondent groups. . . - 4 ^ • 

There is a significail^ difference among the three grade level. 
groTlps of teachers of secondary mathematics in their responses to each 
pf characteristics listed. In ten of the thirteen cases, there Js a — 
definite trend for the rating to decrease as grade l^veL incr*&ses. 
In only 'one case, the chairacteristics of having a '*set p| answers' at 
the end of the text, is this situation reversed. 

In most cases, the ratings given -these characteristics by the 
secondary teachers ^re lower than those given by the elementary 
teachers. This i^^cates that secondary teachers as a group are nof 
as enthusiastic about certain .features of teacher ' s" editions of 
mathematics textbooks as their elementary colleaguesNare, On ^he other 
hand, none of the 'ratings in the jtable is less than ^.0, so it would 
not be correct to conclude that ,seconda,ry teachers do. not want or ipake 
use of the teacher's editions. 

4t^3.5 Ratings of Textbooks; Grade 8 

. Before being asked to rate the various prescribed textbooks fgr 
Grade 8 mathematics, the Grade 8 teaqhers were asked to name the text 
<or text? which they were using in thqiLr mathematics classes. Since * 
many, teachers use more than one text, the total percentage in 
Table 4-16 exceeds one hundred percent. ; || 
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Table 4-16 
Grade 8 Teachers: Textbooks Used 



Textbook ' Percent 



.School Mathematics II 33.8 

Mathematics II '53.5' 

Essentials of , Mathematics II . * ^ 32.4* 

Fundamental Concepts of * . 

Other . 8.1 



No one text appears to have the predominant position in Grade 8. 
'School Mathematics II and .Mathematics II have virtually equal shares ^ef;^ 
the market. The third major text, Essentials ' of Mathematics II, is ( 
aimed 'St students of lower ability *and_this fact probably accounts fir 
its having a smaller share of the Grade 8 market. 

Grade 8 teachers wete the most dissatisfied among the secondary 
teachers with 'the textJjo^rW that they wdre using. Only 61.4% of them 
said they found thei^ext^^o be satisfactory, and 36.1% found them to 
be-. unsatisfactory, gfenerally^peakin^." This rate of dissatisfaction 
is substantially higher than the comparable rate at any of the other 
levels sampled, elementary or 'secondary. * 

/ A more precise idea of what teachers at this* level find unsatis- 

' ^factory about their^ textbooks may be obtained by an examination of 
their responses to 'four items in which they were asked to rate their 
textbooks on each of four factors.'' The* four factors were reading level, 
stress on computation, stress on . problem solving,^ and stress qj^n enrich- 
ment. *ln 'the discussion of the texts whfch follows, the data are v 
expressed in percent s which' have been adjusted so as to include the . ' 
opinions of ''only those teachers who were sufficiently familiar with a 
given textbook to' rate it for a particular factor.. On some of these 
factors-, as many as thirt^percent of tJie respondents stated that they 
• did Jiot have sufficient information upon which to base a valid judgment. 

In the graph shown in Figure 4-8 which describes teachers' 
' rat4.ngs of the reading levels of the Grade 8 mathematics textbooks, 
;Schocfl ^ath denotes the School ^hematics II textbook. Math II the ' - 
^Mathematics JJ ^ext, and Essen Jms the Essentials of Mathematics II 
text. These abbreviated forms lp.1 also be used in the text which ' 
contains the discussions of these ratings. 



ks indicated in figpre 4-8, a^ least a majority of the respond- 
ents see each of^the texts *ie Having just about the right reading level 
for the grade level. However, slightly more tfian onerthird of the 
teachers feel that the reading level in Essentials isXno low. The ' 
fact that the reading level in this text is too \o\j; acci^rding tb gome 



' teachers, is undoubtedly due to' its having beenj^ij^ro foX lower 
ability sXudents. 

' ft 
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Figure 4-8: Grad^ 8 Teachers' Ratings 
of Reading Cevels of Textbooks 



There was a considerate degree of agreement among the respond- 
ents in their ratings of the textjjooks* emphases on computation and problem 
solving. No text was seen by morW than five percent of the teachers as ' 
■placing tdo^much stress on eitheVW these areas, and over forty percent- 
felfc that all three\ textbooks, placed too little emphasis on bqtt\. These 
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ratings ct>nstitQte a serious criticism of the three prescribed Grade 
8 texts, and something should be done to improve the situation. > 

Recommendation 4-^9 ! Persons^ responsible for the approval and adoption 
of mathemdbias textbooks at the Grade 8 level should take under advise- 
ment the aonperns expressed by Grade 8 teachers concerning the 'treat- 
ment of computational skills and problem solving irTthe textbooks. 

Slightly more than fifty percent of the teachers felt that 
Essentials placed too little emphasis upon ent;;^€T5Bfeiit topics. Again, 
it should be noted that this text was written for.'lo\>er ability student 
so it is not overly surprising that it contains little in the way bf 
enrichment topics. Both School Math and Math II were judged by seventy 
percent of the teachers as having about the right amount of enrichment. 

4.3.6 Ratings of Textbooks; Grade 10 * 

:^ . • 

There is a fairly large number^ of textbooks which have been pre- 
scribed for use in Grade 10 mathematics. Teachers wete asked to . 
indicate which texts they used with their mathematics classes; 
these results 5re summarized in Table 4-17. Since a teacher may be 
using more than one text, the total in the kable exceeds one hundred 
percent . ^ » • ' , 

Table 4-17 \ 
V Grade 10 Teachers: Textbooks Used ' * - * 



Textbook 


Percent 


Mathematics for a Modern 




World, 2. 


.69.5 


Geometry ^ 


19.6 


^Mathematics: A Modern Approach 


21.1 


Trouble-Shooting Mathematics 




Skills 


' 20.^ ^ ^ 


Essentials of Mathematics III 


7.6^ 


Modern Algebra, Book 1 


46.2 • 


Mathematical Pursuits Two 


. 8.0 


Business and Consumer Mathe- 




matics 


34.5 . 


Career Mathematics, Industry 




and Trade * - 


21.1 


Other ' 


8.0 » 



63 



One text, ^ath^atios for a Hokem World, Is used by almost 
seventy percent ^ the Grade 10 teachfers of mathematics. The next 
most commonly used book was selected by J.ess than fifty per^ entc of ^ 
the teachers. Two af the texts, Essentials of Mathematics and 
Mathematical h^rsuits Two, are <used tsy less than ten percent of the 
teachers. ^ * ^ • * . 



^ , Grade 10 teachers are more satisfied with their textbooks than 

are the Grade 8 teachers. Slightly ^ore than seventy percent -of 
the Grade 10 teachers indicated^ that, .in general, they were satisfied 
with the book&. So;a^ twenty-five percenb indicated that they ""f ounj the 
text or texts they were using tb be unsatisfactory. ' ' 

^ . A clearer picture of what the teachers mean By their ratings 
of the textbooks as satisfactory or unsatisfactory may be obtained 
from an examination of their responses to four items in which the 
te^cher3' were asked to*r.ate the textbooks on each of ^Q^^ factj^Wj .The 
four factors were reading level, emphasis on computation,, empha^s on 
problem solving^ and emphasis on enrichment topica. In the^^discuSsion 
of the teachers' judgments on these four factors, the data Are express- 
ed as ^percents which haVe-been adjusted tb .r»ef lect the opinions/ of 
^ only those teachers *whd 'were sufficiently familiar with a giv(^n text-" 
book to rate it on a particular factor. ] On some of these factors at 
the Grade 1& level, a Idrge proportion c(f the respondents felt unquali- 
fied to express an op^njon. For example*^ in the case of the* 
Mathematical Eur^uits text, alnjost seventy percent of the teachers 
did not give a rating for the emphasis, on problem -solving i\( that text. 



^\ V Jable 4-18 suiranarizes the teachers' ^ratlijgs of the reading 
levels of the nine prescribed textbooks. ' ' 



Table 4-18 
Grade ID Teachers^ Ratings 
of thfe Reading Levels .of Textbooks 





>• 


Text 


3 . 


Too 'High About Right^ "Too Low, 



Mat^bematics fo.r.a Modern 

World, 2 ' 
Geo'metry { 

Mathematics: A Modern Approath 
Troiible-Shootitig Mathematics 
Skills 

Essentials of Mathematics III 
Modern Algebra,- Book I 
Mathematical Pursuits Two 
Business and. Consumer Mathe- 

mj^Wcs . • 

Car.eer Mathematics, Industry 

and Trade 



3.4 
62.8 
6.9 


89.9 
.#7.2 
78.4. 


6.7 
0.0 

/ 14.7 


1.6- 

. 1.1 
3/^.2- 

45.3 


62.1 
44.9 
65.8 
' 45.3 ' 


' ' 36.3 
53.9 
0.0 
9.3 


2'2.3 


71.5 


6.2 


10.2 


81.8 


8.0 
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Four of the nine texts were judged by more than twenty percent 
of the teachers as having too high a reading level for their students; 
one text, Geometry ^ w^s considered to have too high a reading level by 
mpre$than. sixty"^ percent of the respondents.. 

i .On the other hand, only two ^;exts were judged to 'have too low 
/ a reading level by more than twenty f)ercent of the teachers/ Both of 

these ar^ texts designed to be used with lower ability students, and 
this undoubtedly accounts for^heir low rea<j^^g levels^ i 

/ ^ Almost ninety per</ent of the ^-^cher^^ted Mathematios fov a 

* Mod^vn VjgrZc? and Consumer ' Mathematios as having just about the correct 

reading level ^f or their students.^- The f ormer ,ds also the text used 
by more teachers than, any other prescribed text. . \ 

. ^ \ ^ • V . ' ^ 

The ratings of the textbooks with respect to their strfess on the 
topic of computational skills are summarized in Table 4-19. 

• . ' * 

Table 4-19 ' '* 
Grade 10 Teachers' Ratings i 
of Stress on Computatiort in Texts ' 



\ 



^ ' Textbook 

i ji 


Tod Much 


About Right 


Too Little 


Matbenjatics f6r a Modern 




<> 




^ World, 2 


0.5 


58.3 . 


41.2 - 


Geometry ' 


5.9 


•51.5 


42.6 


Mathematics: A Mbdern Approach 


8.5 

^ « 


70.9 


20.. 5 


Trouble-Shooting Mathematics 




1 




Skills^ , * • 


10.9 - 


. 82.^2 


7.0 


Essentials of Mathematics III 


-2.4 


56. 'l 


41.5 


Modern Algebra i Bookv 1 . ^ 


1.-3 


79.0 


■ 19.7 
40.0 h"- 


Mathematical Pursuits Two 


8.3^ 


51.7 ■ 


Business and C(^'sumer Mafher • 








ma*tics ^ ' ;^ 
Career Mathema^tics,- Industr;^=^y 


10.0* 


78.5 


11.5 








, and Trade - ^ 


6.0 


• 77.4 


.16.7 . 



■V 



Four of the textbooks, including^A/at/z^7mtic?s for a Modem World\ j 
the^mo^t po'pulkr text, were judged by more than forty percent ^of the* 
teachers -to devote tocJ ' little'^ emphasis to the topic of computational 
skills. *Thi9 would appear to be a very serious criticism of thpse ^ 
textrs. Modern Algebra on tne other hand, received a positive rating^ • 
on this factor from almost ei'ghty percent of those ^hp respdnded. 
Several othef^itextbooks also jrec^eived high ratings on„ this factor, and ^ 
all^af them are textbooks designed for use .primarily with students of 
low ability in mathematics. ' , 

The third factor concerning the mathematics textbooks which the 
teachers were asked to rate was th'e degree of emphasis placed upon 
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^ problem aolvini. these reaulta are displayed in Table 4-2Q. 

' ' ^ Table 4-20 

. V Qrade 10 Teachers' Ratings 
of Emphasis on Problem Solving in Texts 



Textbook 



Too Much About Right - Too Little 



Mathematics for a" Modern 

World, 2.4 
Geometry 

.Mathematics: A Modern Approach 
Trouble-Sheoting Mathematics 
Skills 

Essentials of Mathematics III 

Modern Algebra. Book 1 

Mathematical Pursuits Two 
^teusiness and Consumer Mathe- 
matics ^ 

Care^ Mathematics, industry 
and Trade 




5.0 
3.8 



57,3 
63.2 
51.8 

51.3 
41.6 
84.4 
62.5 

78.3 

83.5 



2.2 
17.0 
47.3 



48.7 
58.4 
8.4 
25.0 

16.7 

12.7 



According to the teachers, tjie Modem Algebra text is clearly 
superior to all the others insofar as the extent of its treatment of 
problem solving is concerned. Mathematics for a Modern* World was r^ted 
as having too ^little emphasis on problem solving by over forty percent 
of those responding to this item. No text vas rated as over-emphasizing 
problem salving by more than twenty petcent of the teachers although 
> Geometry was within 0.2% of thi^ range. 

« 

The fourth and final factor rated was the texts' sJtress on 
enrichment top?-es. The tea^ichers* ratings of this factor are presented 
^ ' In Table 4-21. ^ ' 

Four textbooks^ were judged by more than fifty percent of the 
• teachers to contain too little in ths way of stress on enrichment! 
topics. Thr^ of the four are low achiever texts, and the fourthX^s 
the "most widely used textbook. Mathematics for a Modem World. Modem 
Algebra was given the highest percent rating as being about iight in 
its emphasis on enrichment?. At the same tim^y - Modem Algebra also 
^obtained the lowest percent rating of all the books as far as having 
too little emphasis on enrichment is concerned. 
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Table A-21 • 
Grade 10 Teachers' Ratings 
of Emph^sig on Enr:ichinent in Texts 



Tejftbook 



Too Much About Right Too Little 





\ 






Mathematics for a Modern 






World, 2 


0.5 


40.6 Y 


58.9 


Geometry 


15.2 


65.7 J 


19.0 


Mathematics: A Modern Approach 


■ 0.0 


28.6/ 


71.4 


Trouble-Shooting Mathematics 








■ Skills ^ 


^0.0 


30.8 


69.2 


Essentials of Mathematics III 


1.4 


38.6 


60.0 


Modern Algebra, Book 1 


' 4.6 


77.8 


17.6 


Mathematical Pursuits Two 


13.8 


63.8 


22.4 


Busings' and Consumer Mathe- * 








maticV^ 




60.5 


36.T 


Career Mathematics, Industry 




67.9 




and Trade 


\ 0.0 


32; 1 



J 



Examination of the data presented in Tables A-17 through '4-'21 
raises some ({uestions about how and why textbooks are adopted. Although 
Mdihematios for a^Modern Worlds Book 2 ife far and awa^ the most widely 
used text' at the Grade 10 level, it ranked first only for reading 
level. Teachers rated it in sixth place out of nine for being abg^ 
right on computation, sixth for being about right on problem solving, 
and sixth for being about right in its emphasis on enrichment. Modei^n 
Algebra^ Book 1^ on the other hand was rated first on two of these 
three* factors and second on the remaining one. 



4.3.7 Ratings of Textbooks;^ Grade 12 ' 



\ 



Grade 12 teachers were asked to indicate which textbooks, from a 
list^ of five, they used with their mathematics classes! Their select- 
ions, expressed dn percents, are showt^ 'in Table A-22. Since a'teacher 
may bemusing more than. one text, the total in the table exceeds one 
-r hundred percent . ' , " % 

Modem Algebra and Trigonometry II is by far the most commonly 
used text at this level. Almost ninety percen^ of the teachers use it. 
Mathematics for a Modern World ^^^2, which, is a later volume in the 
same series as the most- popular Grade 10 text, is not widely used, 
although this may.be due In part to its being one of the newest text- 
books listed. Introdi/otion to Calculus and Using Advanced Algebra 
I were ra1:ed ' second andWltarnTin usage, respectively. ^ 



7 



Table 4-22 
Grade 12 Teaches: Textbooks Used 



Textbook 



Percent 



Modern Algebra and Trigono-^ 

metry II ^ 
Introduction to Calculus ^ 
Mathema^^lcs for a Modern 

Wo^' 1112 
Usijl^dvanced Algebra ^ 
Pre^^raiculus MathematiGSfc - 
Ofebet 



87,6- 
66,3 

13,5 
51,7 
'21,3 
1,1 



^ Grade^ 12 teaphers were extremely satisfied with their "mathematics 
textbooks. Ninety-four percent of them chose the satisfactory rating, 
and oi^ly six percent declared themselves dissatisfied. This pattern of 
response was significantly different from that |ound at either of the 
two other seccyfidary leveLsi^pr, for ttet matter, at any of the elementary 
school grade levels, • ' ^ ^ 

, I ^ ^ \ 

A more detailed description of these teachers* likes and dislikes 
about these textbooks , may be obtained by examining t^heir responses to 
four iten^s in which they were asked to ratQ3he texts on each of f^ur 
factors. The fo^'ur factors \^re reading levgl^^^^emphasis on computation, 
emphasis on problem solving, and emphasis on enrichment topics. In the 
discussion of the teachers' judgments on 'these four factors, the data 
are expressed as percents which have been adjusted to reflect the opinio 
of only those teachers who were * sufficiently familiar with a given text- 
book to rate it^on a particular factor. On some of these factors for 
certain textbooks at the Grade I2^1evel, a lar'ge proportion of the 

'respondents considered themselves unqualified to e3^^res3 arP^pinion, 
For example, in the case of Mathematics for a Modem World 1112^^over: ^ 
sixty percent of the Grade 12 teachers did not Tate the text on the 

•factors of stress on computation and stress on problem solving, j 

In Table 4-23 a summary of the teachers' ratings of the reading 
levels in Ae texts is presented. 

Using Advanced Algebra w^ given the mo$t favorable iratfing as far 
as reading level is concerned. Over ninety percent rated it as, being 
about right. The most popular text. Modern Algebra and Trigonpmetvy II, 
and Pre-Caloulus Mathematics ware both seen by over sixty percent of^ 
the raters as having too high d reading level and this may be part of 
the reason that Grdde 12 teacheSrs do not have their students read more 
in their mathematics texts 6»eyl5ection 4,3,1), Mathematics for a 
Modern World ^222 obtained Sepoorest rating on thts factor with over 
forty^percent saying that its^reading level' was too lowT 

- ' r 



Tabl^ A-23 
Grade 12 Teachers' Ratings 
of the Reading Levels of^Textbooka 



Textbook ' Too High About Right - Tpo Low 



Modern Algebra and Trigono- 
. meliry 'II 

Introduction to Calculus' 
Mathematics for a Modern 

World 1112 
Using Advanced Algebra 
Pre-Calculus Mathematics 



61.2 


38.8 , 


O.«0 


20.9 


70.1 


'9.0 


0.0 ~ 


'59 .'O 


Al.O 


1.6 ^ 


93. A 


A. 9 , 


62.8. 


37.2 • 


0.0. 



^ . The second factor rated was* the amount of stress placed on 
computation by each of the books. A ^summary of the teacher»s ratings 
is given in Table ^i-24. ^ ^ 

Table k-lkY 
Grade 12 Teachers ' (^Ratings 
of Stress on Computation in Textbooks 



Textbook 


'Too Much 


4j50ut Right 


Too Little 


Modern Algebra and Trigono- 
metry II ' 
Introduction to Cal'culus 


' ^ 

9.6 
. A. 5 


. 80.7 

71.6 • ■ 


9.6 - 
23.9- ^ 


Mathematics for a Modern ^ 
' World/1112 . 
, Using Advanced Algebra 
Pre-Calculus Mathematics 

/ ^ . • 


11.1 
K8 
3.8 


70'. A 
■ .9A . 6 
76. 9_ 


18.5 
3.6 
U9.-2 


» * 


— /- - 







Using Advanoed Algebra obtaineld^" the highest p^ercent rating as 
being about right ii> its treatment of computational skills. As a matter 
of fact, all five /exts obtained^quite -^ood ratings on this factor: - 
Only Introd^ct^on§o Calculus was ^efen by morfe than twenty percent of 
its raters as. placing too little stress on computation* 

The third factor rated by the G^ade 12 teachers was the extent 
of the emphasis placed on problem solving in the various approved 
texts. Their ratings are presented in Table A-25. 
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' - Table 4-25 

Grade 12 Teachers^ Ratings 
, of Emphafeis o» Problem Solving In Texts 



, . Textbook • „ . Too Much- About Right Too Little 

I ! 1_ : : ' 

Modern Algebra and trigorio- . . ^ 

metry II ^' ^ 8,3 * 82, 1 9^5. 

Introduction to Calculus ' — . 3.0 45/5 ^ 51 ,-5 " 

Mathematics for a Mode^rn C . ' * , 

World 1112 ' . 0,0 50,0 , 50,9:>->^ 

Using Advanced Algebra ' . ^0,0 76,4 , ' * 23,6 

Pre-Calculus Mathematics • ' 3,8 76/9 - . .19, 2'^ 

' ' ' - . ' ^ r 

'Two of tl\^e texts are viewed by one-half their raters as putting, too,. little 
emphasis on the tcJpic of problem solving, and Using Advanced Algebra was so rated 
by about twenty-five percent of ♦its users. None of the,,}:exts was »seen to stress 
problem solvfng too much. Three, books^, Modern Alg^^hra and Trigonometry 11^ . * 
Using Advanced Algebra' and Pre-Calculus- Mathematics^ all were raffed ^s .placing 
the correct amount of "femphaais on this factor. * \ - . , • 

Finally*, the Grade 12 teachers rated the five texts with respect to the'tr 
§tress on enrichment. .Table 4-2-6 contains^a summary of these iratings. |^ 

^. . Table 4-26 ' ^ . ' - " , ^' . 

Grade' 12 'Teachers' Ratings , / \ 

of Emphasis on Enricjiment in Texts ' . * 



/ 



Tex€J>ook- '* Xpo MucfT^ Abojit Right Too Little « " '"^^ 

Modern Algebra and Trigono--" . ♦ , x ' , 

metry II • 7.1 ' ' 75.0 ; '>7.9 

Introduction to Calculus ^1.6; 31.7 66.'7 ^tr 

'Mathematics for a 'Modern ^ ' 1 ' ' , ' ^ . 

'WorW 1112 *v ' |j 0.0 ' 29.0 . ( 71.0 

Using Advanced Algebra ^ 0*0 ' 54.5 . 45.5* 

Ere-Calculus Mathematics' . 29.0 * . s58.1 ^ . i2.9 
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All five of these texthookjs are used in Matheiaatiis 12 
classes so it^ cannot be said that a lack of enrichme'nt topics in a 
given hook is due to^the fact . tjiat^it was written for low ability , 
students* In^ this case a lack of emphasis on enrichment is just 
that; it is a lack of emphasis on enri^ment. 

Two of the texts, Introduction to Calculus and'^athematids 
" for a Modem World 1112^ were judged by more than sixty-five percent 
of their rater^ to contain too little enrichment .material. A third 
text. Using Advanced Algebra^ was similarly rated by forty-five 
percent. Modem Algebra and Trigonometry II received the most positive 
"rating. Three-quarters of those responding felt it contained about, the 
correct amount of enrichment material, . , 

4,4 ' Summary ^ - 

1* ' 

Almost all teachers of mathematics use one or more te:ttbooJcs- in their 
teaching. The 'lowest rates of usage, 90.5% and ,91,45?, were found, to occur 
at the Grades 1 and 8 levels respectively. Even considering thes.e two, it 
is safe to say that the u^e of textbooks in mathematics classes is universal 
•at all grade levels, * ' . . . , 

More elementary t^an secondary teachers ""pref er to have several pre^ 
scribed textbooks for a ''given grade. However, ^ clear majority of teachers 

-at, each level would prefer to have several texts from which to choose - 
rather' than just one. Relatively few teachers of mathematics have adopted 

'a multi-text approach to the "teaching of mathematics, if^^by that approach* 
is meant the more or less -equal utilization of several ttexts, A majority, 
of teatjiers said that they prefer to use obe'.text predOTiinahtly and others 

the^jieed or occasion arises. An -overwhelming majority of teachers - ' 
agree 'thalt there should be made available, an outline , of the minimum learning 
outcomes for ma!thematics at each Jfev'elj to guide them in the selection of 

^textbooks., ma4:erials, and activities. . ^ , 

Teacher's" do^not require their students to read very extensively from- 
ftheir,mathema.tip6* textbobkV, Among elementary^ teachers, there is a tendency- 
for' tlibse- in^. the' highfer ''grades- t© require more reading than in the lovjer 
grades., i^pc^rig secondary teachers, there is virtually no' difference iti this 
Respect among, t^acfeers at ^the Gradies 8, 10, or l5 levels. - . » * 

All tea^fhers use their mathematics' texts primarily ^s .sources of < ' 
exercisers. Xhey appear to^be used les^- f tequently-f or purpdses'bf revieying 
concepts presented in class, and Vven* less frequently to develop new ton- - 
^cepts. JJea^chei^s^t all levels say they, do not want textbooks which place 
gr^jter Templ^agis upon concepts and principles than upon skills and drill. ^ 
Theytp^ticulariy want textbooks t^ provide material for drill and practice. 

Jeacher$'' ratings of various characteristics of annotates* teacher's 
editions of mathematics textbooks were positive but- tended to decrease as ^ 
*^rade level increasSd^ In bother words, all teafchers seemr to appreciate the 
. vaiutfc of* such e^tions, but they are less important to teachers of the 
hdTghar grad^js, ' * 
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On the whole, . teachers are quite satisfied with, the textbooks that 
they are using, although many of them seem to be using texts which ar;e 
no longer on the presgribed list. The highest rating of dissatisfaction 
with textbooks occurred at the Grade 8 level where thirty-six percent of 
the teachers expressed negative opinions. . 

Teachers were asked to rate the prescribed texts with respect to \<)\xr 
"factors. In general, the two areas which seemed to be a cause for concern 
were emphasis on problem solving and on computation. At ev^ry grade level, 
a sizeable proportion of the texts being evaluated was. seen to be weak in 
these two areas. ' ^ . - ^ 4 % ' \ 

4.5 Summary of Recoipmendations ' ' * i ^ \ 

Recommendation 4-1 : The Curriculwn Development Branch should provide 
teachers of mathematics with 'an outline of the minimum learning out- 
comes at each level or grade to aid them in the selection of 
mathematics textbooks, materials-, and activities. 

Recotmendation 4-2' : The^Ciirriculim Development Branph should conduct 
a provihce-wide study to discover the reasons for the ^apparently 
widespread lack of acceptance'' by elementary teachers x)f the newly 
revised mathematics curriculum and the textbook series prescribed for 
its implementation • ' . ' 

Recommendation ' 4-3\ * Teachers of intermediate mathematics should 
place more emphasis upon teaching students hao £S^read mathematics 
' texts with underi'tanding. ^ 

Recommendation ^4 : The^ Curriculum Development Branchy scTiool 
district curriculum specialists ^ qnd publishers of mathematics * 
textbooks should take ^teps to ensure that mathematics t^tbooks^ 
for the elementary grades are designed^to be read by the student$^ 
inasmuch as it is possible to do so. / * 

Recommendation 4-5 :, Educational researchers and supervisors of 
instruction shouldj in'Oestigate the ways in which, mathematics text- 
books are used iru the, elementary schools in an attempt to clarify ^ 
the interaction/between teacher-based discussion ttnd text-book- 

based discussion. , . ' ^ 

/ ' ' . " 

Recommendation A^& : Teofchers of secondary mathematics should place 
' more errtphasis upon teaching students how to -read mathematics texts . 
with understanding. - - ^ ' , 

Recommendation 4-7 : * The Curriculum Development Branchy school 
district curriculum specialists^ and publishers of mathematics 
textbook's should take steps to ensure that mathematics textbooks 
^ for the secondary grades are designed to be read by the studj^nts 
inasmuch as it is possible to do so. 
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ReQorrmendation 4-^8 : Educational researohere and supervisors of . 
inatruotion should investigate the: ways in which mathemaiios 
textbooks ca*e used for the teaching of secondary mathematics in an 
attempt to clarify the relationship between teacher-^basfid discussion 
. and textbook-based discussion. ' . 

? * Reoormendation 4-^9 :- Persons responsible for the approval and adoption 
® of mathematics textbooks at the Grade 8 level^ should take under advise-- 
* jMient the concerns expressed by Gmde 8 teachers concerning the treat- 
^mefit of 'computational skills and problem 'solving ^n the ^textbooks. 
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f Items concerning materials and methods used in class, relative time 

spent on different mathematics content areas, resources used to develop 

day-to-day lessons, relative importance of different, evaluation tech- 

niquefe are all contained*, in the classroom instruction section. Part" IV, 

of the Teacher Questionnaire. The discussion in this chapter is 

organized by item. Items 23-25 on the elementary form and Items 27-42 on 

the secondary forrn^. * * . , 

♦ • f 

N 

5.1 Time -Spent on Various Str^ds 

5.1.1 Elementary Teachers ' - . 



RespondPents were' asked to rank ^ive, content ^reas of ma 
matics according to how much time the}^ spent on each in their 
mathematics class during the school - scale ranged from 

"Least Time Spent^' (1) to "Most Tim^pentYT5) . Jhe average 

. ranking for each of the, four grade levels^^r6_.pr esented in Table 5-1 

^or each of the five content areas. 

\ Table 5-1 
Elementary Te^achers : Time Spent ia Class^^ 
' on .Five 'Selercted Mathematics Content 'Areas 



Grade 1 Grade 3 Grade 5 Grade 7 



4 

" Drill on basic number facts* 


4 


.16 


4 


14 


3.65 


.3.04 


Computation* 


■ 4 


.38 


4 


58 


4^64 


4.52 


Problem solving aird applications* 


3 


.23 


3 


.53 ■ 


3.55 


3.80 


Geometry* 


• 1 


.89 


-. 1 


,73 " 


1.73 


2.19 


^ Metric measurement* 


2 


.26 


2 


.39 ■ 


2.43 


, 2.49 V , 0 

1 •> . 



* indicates a significant difference at the 0.05 level among respondent '^grpups , 

~ ' ^ ^ "■ ' 

As might be expected, the two most time-consuming items for - , 
each of the four grade levels are^drill on basic number facts and 
cpnTt^u^ation. The time spent, however, is reflecte<^ in the Mathe- 
matics Assessment test results with ttie grade 4 and 8 students ^ . 
pe):>forming well on whole number computation. The low ranking of 
g^oiietry, however, is also reflected .in the results on the Mathe- 
7- mat-ICS Assessment te^t. * . ^ * *, ' .\ " 

5.1.2' Secondary T€^in^eFs ' ^ , . 

v Secondary teg.,chers w6re lalso asRed to rank f ive^ matfiematics 

contelit areas in the same manner, as their elementary school counter- 
parts. The scale ranged from 1 (Least time Jjjpent) to 5 (Most tome 
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The average ranking for each of the thrqe grade levels onw 
the five content areas is presented in table 5-2 • 



Table 5-2 

Secondary Teachers: Time Spent in' Class 
on Five Selected Mathematics Content Areas 



Grade 8 • Grade 10 Grade 12 



Drill orl Arithmetic comp\itation* 
Problem solving and applications* 
Geometry* 

Metric measurement* 
Algebraic concepts* 



3.65 
3.59 
2.40 
2.24 
3.66' 



2.47 
T.93 
2.70 
2.14 
4.24 



1.84 
4.07^7 
2.53 * 
1.76 
4.84 . 



* indicates a significant difference at the 0.05 level among, the respondent groups- 

As^ grade level increases the amount of tirael spent in class • 
on drill on arithmetic computation and *metri(j; measur^ement decreases. 
Secondary teachers spend less time on arithmet^ic computation in 
class than elementary teachers do, as would be expected. Secondary 
teachers responded, that they spent the least amount of time on 
metric measurement of those content areas listed. • . « ' ' 



* Algebraic concepts yielded the highest average of the five 
j^reas in each of the three grade levels. The averages for 



• ^ As grade level increases, the amount of time spent in class 
on problem solvj.ng and applications, , and algebraic coitpepts in^ 
creases 
content 

'problei^ solving and applications and algebraic concepts were both 
over the 4.0 level for grade 12. The next highest average in the 
grade 12 group was* a 2.53 for ge^pmetry-. The averages for.^roblem 
solving and' applications and algebraic concepts, while not as high 
as for grade 12, were far higher than any' other content area for ' 
grade 10 as vrell. 

A comparison of the results forx^ometry in Tables 5-1 and 
5-2 indicates that secondary teachers ^6OTj)ld ^ significantly greater 
amount of time in class /<5n geometry than elementary teachers do. 



5.2 Use of Metric. Units . ' 

/ : i ' » 

' 5.2.1 Elementary Teach ers . ' ' ' 

^ ^ r 

, , Elementary teachers were asked to select the statement that 

^ would best describe th^ir use of units of measurement in their non- 
^ mathematics x:4.asses. The data relevant to this question are sym-- . 
.mai'Azed in Table 5-3. 



Table 5-3 

Elementary Teachers: Use of Metric Units 
of Measurement in Non-Mathematics Classes 



Percent Selecting Each Sta^ment: 
Grade 1 Grade 3 Grade^ 5 Grade 7 



Use metric \inits only ^ 65.8 -52*8 45*0 , 32.8 

Use both metric and British units 30.5 44.8 / 51.1 63.0 

Use British upits only \ 1,4 1,4 ' 2,0 * 0*8 

I teach only mathematics classes ) 2.3 1.0 2.0 ^ 3,3 



Accotding to the Curriculum Guide for Mathematics, the 
metric units of measurement are the only units of measurement to be 
used in mathematics classes in K-l2 by 1978. By 1978 the metric 
units are to be the predominant units of measurement for all 
instruction in elementary and secondary schools throughout Canada. 
The primary grades are over half way toward using only metric units 
in alfl instruction. / It is not logical to expect the generation of 
Canadians that is novi in elementary schools to think in metric 
terms if British units- bf measurement are used in all of their 
classes* except.mathematics . Yet fewer than one-third of the Grade 
7 teachers use metric units exclusively in all their instructioit. ^ 
As .will be' seen in the next section, the situajiioj;! appears to.be 
no better at the secondary level. ' 



5.\2.2, Secondary Teachers 

The emphasis in introducing the metric system of measurement 
has been at the elementary school level. In the elementary grades 
the curriculum objectives include only metric units of measuremeift 
(except Grade 7 which includes both metric and British units),, the 
textbooks are completely metric, and many materials are advertised 
for presenting the metric system to elementary students. These and 
other factoi^ are missing at the secondary level. 

The secondary teachers were asked to respond 'to all items on 
the que.stlLjnnaire .in terms of their mathematics class(es). The 
results presented in Table 5-4 4re not comparable to the results 
presented !jhfi >able -5-3. which are base(i on non-mathematics courses. 
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Table 5-4 









Percent 
Grade 


Selecting Each Statement: 
8 Gra<ie 10 Grade 12 


Use 
Use 
Use 


metric units only 

both metric and British units 

Brit,ish units only 


48.0 
50.9 
1.1 


|6.9 

62. 0> 
1.1 


13.6 
85.2 
- 1.1 



« ♦ 

There is no mention of units' of measurement, British or^. 
metric, in the Curriculum Guide for. Mathematics in Grade 10 or 12. 
In Grade 8 the Curriculum Guide requires that both- metric and 
British.units be presented, tt is ipt surprising that at none of 
the three secondary grades surveyed were a majority,- or even a 
plurality, of teachers using metric units exclusively. • It is 
surprising ttiat only about fourteen percent of the Grade 12 teacliers 
use only metric units in their mathematics classes. If the 8Pal 
stated earllier is to be attained, in less than one year, almost 100% 
of th^ secondary mathematics teachers should be using metric" units 
exclusively in their instruction. \ 



5.3 Use of Aids in Planning, 

5.3.1 Elemeptarv Teachers 



Elementary teachers were askei to rank each iten in a list of 
resources according to its usefulness in their iJlajining day-toyday 
lessons or units in mathematics. The rankings were on a scale fronf 
l,(not useful) to 5 (very useful). The results- are presented in 
Table 5-5. 



r€%Its, 



O'f the eleven rows that show statistically significant 
eight are due to th& primary teachers having ranked the 
it^higher .fehan the intermediate teachers, and one by the primary 
teachers ranking the item lower, ^'sing the sfiidents mathematics 
textbook,. while ranked high by all four groups, was ranked lower by 
Se pr^ary teachers. The lower ranking, is probably due to the fact 
that ^s^^ted to intermediate level textbodkff, very little f^forma- 
tion'conc^ning the lesson is printed on t6e pages of primary 
students' mathematics textbooks. 

'■ All four groups ranked the following items higher -than 3.5: 
use of students' textbooks, and use of the accompanying teachers 
giyidebook. All 'four groups ranked the following items less than 2.0: 
|?hool district mathematics specialists -^nd district supervisors.^ 

- : ' " ■ ^ ) 
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In addition, primary teachers ranked ideas from in-service activ- 
ities and ideas from colleagues higher than 3.5. 

Table 5-5 ^ 
• ' ' ' Elementary Teachers: 
Usefulness of Resources for Planning Lessons 

' ' t 



A. 



Resource 



Grade 1 



Average Ranking: 
Grade 3 Grade 5 



Grade. 7 



Last year's preparation* * ^ 

^.C. Ma^t^hematics Curriculum Guide* 
B.C.T.F. Lesson Aids* 
Idea books* 

Ideas from in-service activities* 
Ideas from colleagues* ♦ 
Ideas from university courses 
Materials from your district 

• Resource Centre 
Professional journals* 
School district mathematics 

specialists 
Distri^ct supervisors* 
Students' mathematics textbook* 
Teachers' guidebooks accompan^ying the 

different mathein^atics textjbooks* 
Locally developed^ "curriculum guides 
Materials detained through commer- 

• cial establishments* 



3.40 


3.23 


3.20 


3.43 


2.98 


3.07 


.^2.7-2_. 


2.77 


2.27 


2.36 


2.18 \ 


2.16 


3.61 


3.34 


3.10 


3.02 


3.80 


' 3.50 


3.09 


3.12 


3.64 


3.54 


3.24 


3.25 


2.50 


■ 2.45 


.2.42 


2.52 


< 

2.. 66 • 


2.67 


2'. 55 


2.49 


2.35 


2.35 


2.15 


2.18 


1.97 


"1.91 ' 


1.9o( 


1.81 


1.95 


1.87 


1.66 


1.63 


3.55 


3.88 


4. '03 


4.09 








3.64 


4.00 


• 3.94 


4.00 


2.75 


2.80' 


2.58 


2.65 


3.13 


3.?4 


2.98 


2.83 



r 



* indicates a significant difference at the 0.05 level among the respondent groups. 

ReaoimendaHon 5-2: School districts should explore wa-gs and means of 
making specialists' services more readily available and of, more benefit 
to elementary teachers. 



5.3.2 S/condary Teachers 

Secondary teacher^ were ^Iso 'asked to Vi 
sources according to their usefulness. 



rank a numberii#t teach- 
ii^g^ resources according to their usetuiness. *^The scale used ranged 
from 1 (not useful) to 5 '(very useful). Several resources on the 

hentary list were changed to make th^ revised list more approp- 
:late fiii^the secondary level, but the resf)onse mode was the same. ^ 
The re^fcs for this item are found in Table 5-6. 

■m ^ ' - 



er|c. 
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-'^ Table 5-6 

Secondary Teachers: ^ 
Usefulness of Resoui^es for PLax^t^^g Lessqps 



Resource 



Average Ranking: 
Grade' 8 Grade 10 



Grade 12 



4 

Last year's preparation* » 


3. 


34 


3.57 


3. 


98 


B,C. Mathematics Curriculum Guide* 


- 2. 


84 ^ 


3:06 


3:08 


B.C^T.F. Lesson Ai.ds^ ^ 


^ 1. 


81 


1.76. • 
3.91 ) 


1. 


50 


The provincially adopted texHJbopks for studetits* 


3. 


77 


4. 


28 


The teache'rs* guidebook accompanying the pVo- 












vincially adopted textbooks ^ 


2. 


53 


2.55 


2. 


76 


Mathematics books which are not provincially 












adopted 


3. 


16 . 


3'. 34 


3. 


33 . . 


Mathematics books which are not textbooks 


.2. 


78 


2.81 


2. 


89 


Weas from in-service programmes 


2. 


62 


2.62 


.2-. 


64 


Ideas from university courses* « 


2. 


24 


2.43 


2. 


68 


" Materials from your district Resource Centre 


1. 


90 


1.83 


1. 


69 


Professional qojiimals* 

School district mathematics specialists* 


2. 


16 . 


2.48 


2. 


63 


1. 


79 - 


1.66 » 


1. 


49 


. District supervisor* 


1. 


39 


1.32 


1. 


18 


Locally developed curriculum guided* 


2. 


65 


^.60 


2. 


13 


Materials obtained through commercial 












establishments . f^-O. 


2, 


80 


2.70 


2. 


69 



* indicates a signif icaffr*^lirMe^=€nce at the 0,05 level among respondent groups. 

Unlike the elementary teaphers, there is no one group of 
secondary teachers that ranks items consistently higher or lower 
'^than the others, thereby causing most of the nine statistically 
significant differences* The Grade 8 teachers ranked one of the ^ v 
nine items higher and two items lower than the other two groups • 
The Grade 12 teachers ranked one ifSiT higher and two items lower 
than the other two groups • . . . ^ ^^-^ • ^ ' ^ 

Four Items weile given an average ranking of less than 3.0 
and all three groups ranked them as stichT Th^ four ;ltems were 
^ B.C.T.F. Lesson Aids^ materials from district Resoprce Centres, 

school district mathematics specialists, and district supervisors. 
The last two items are the two that were also ranked low by the 
elementary teachers. 

• One item was given a high-ranking by all three groups: the 
provincially adopted textbooks for the students.^ In addition^*. Grade 
10 apd Grade 12 teachers ranked last year's preparation higher than 
. 3.5. ^ • * ^ 



^ Recommendation 5-2: School districts should explore loays and means 
of making specialists^ services more readily available and, of more 
benefit to secondary teachers. ^ 

5.4 Factors Influencing Mathematics Instruction 

5.4.1 Elementary Teachers ^ 

The elementary * teachers were presented a llst( of sixteen 
factors purported to affect mathematics Instruction -i^nd asked to 
rate the factors on a fiye-point scale (1 = low prlyrlty^.5 = high 
priority) according to the priority they would give each^^ based on * 
the effect it has on the success ofi^their mathematics programme. 
" The average rating for each factor is, presented in Table 5-7. 

* • « 

Table 5-7 , . , 

Elementary Teachers: 
Factors Influencing Mathematics Instruction ''^^ 



Factors 



Average Ranking: 
ijrade 1 Grade 3 Grade 5 fefade 7 



Reduction of class §ize 

Greater release time forvlesson preparation 
More clerical assistance 
Better library servi-ces ' - . • 

Reduction of total pupil load* 
Improvement" of physical facilities* 
Textbooks more suited to instructional 
. nee^* \ ^ ' 

tnoreasing time allotment for mathematics* 
More effective teacher education pre- 
^ B%rvlce programmes ' * * " 

More effective i^h-service and profe*s^ional 
^ development - ^ . 

More" release time for in-service and 

professional .development* 
Curriculum gulaes'N;hat offer more assis- 

taij^e iri the instructional process 
Cui^K;.ulum guides that outline content 

In specific terms 
More Learning Assistance Services 
More mathematics manipulative materials 

for individual classrooms* 
Ability grouping of students for classes* 

? . ■ 



4.24 
3.57 
2.53 
2.12- 
3.82 
2.80 


'4.28 
3.71 

, 2.63 
2.08 
3.90 


7 & 

3. 60 
2r61 
2.05 
3.68 
2.54 


4.17 
3.49 
2.51"^ 
2.10 
. . 3.62 
2.49 


3.37 
2.46 


^ 3.83 
2.70 


3.76 ■ 
2.86 


3.82 
2.81 


3.49 


.3.57 . 


3.44 


3.32 


3.63 


3.70 


3.57 


' 3.51 


3.56 


3.68 


•^40 ' 


3.32 


3.57 


' 3.67 


3.53.,,^^ 


3.56 


3.56 
3.2i; 


3.71 
3.37 


3.^65 

3^32 .- 


\ 3.61 
3.22 


4.29 
3.08 


%14 

3.39 . 


3.79 
3.44 


3.66 
3.59 ■ 



* indicates a signiffcqnt difference at the 0.05 



level afmong 



respondent groups. 



/ 




Of the seven statistically' significant es, four were 

were caused by the primary teachers ranking the factors higher than 
^ the intermsdiate teacfhers. One was caused by th^ primary teachers, 
v,in particular the grade one teachers, ranking the factor lower; and 
^the other two were caused by the grade one teachers ranking the 
factor much lower tha^ the>other three gtoups.. 

\ . . ^ ' ' A • 

All four groups gave eight factors^ a rating g^fia^r >than^. 5 
and np -grorup gave an average ranking of less than 2.0 to 
factor. The eight factors ranked highest by all four groupis in t 
order of . priority wer'^e^T eduction 'of .class size, more mathemat:^cs 
manipulative materials for individual classrooms, reduction of 
total plipil load, textbooks more suited to instructional needs, 
curriculum guides that outline content in specific terms, more 
effective in-service and professional developtaent, more release 
time for less6n preparation, and curriculum guides that offer ,more 
assistance in the instructional process. 

« • 

In addition, the primary teachers ranked, more effective 
teacher educaJ:ion pre-service programmes and more release time for 
in-serviCe and professional develo^ent higher than 3.5.^ 

The factor with the lowest average ranking was better library 
services \^ith an average rating of 2.09. As shown in Table 5^7, 
« there was no statistically significant difference on this/f actor, > 
meaning that all four groups were in agreement. This Ipw rating 
could indicate either that library service is already good or that 
elementary teaiJvers do not* use the library for th'feir mathemStics 
classes. 



These elementary teapij^rs have a number of recommendations 
to make to various groups of p^eople concerning factors which influ- 
ence mathematics instruction. Textbook authors need to try to make 
ttetbooljs more suited to instructional needs. Curriculum develop- 
ers need to produce guides that Outline the content in more 
specific termsj^||d that offer more assistance in the instructional 
process. School boards need to explore ways of redticing claS/S size 
and total pupil 'load and of providing more mathematics manipulative 
materials for individual classrooms and more release time *f or ^ 
lesson preparation. Teacher education institutions need to provide ' 
more effective teacher educ-ation programmes, v. especially for, primary 
education students^ The universities, teache^'Sand school board 
personnel need to combine their efforts to provides more effective 
in-servicfe anS prof ess ij^ri^ld&^lopment:'. \/ 
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7 5.4^2 Secondary Teacherg 



Secondary teachers u&re asked ^to rate the same STxteen, 
factors as the elementary teachers 'using the same type pf scale.. 
The results for the* item on the secondary form (sf the .quest iSonna ire" 
*are presented in'Table 5-8. . " 

Table 5-8 * ' * 

Secondary Teachers: . • ' ^ 

Factors Influencing Mathematics Instruction . 



Average Ranking: 



'Gr^de 8 


Grade 10 


Grade 12 


A. 26 
3.24 ■ 
2 .65 
^.15 

\ 4 06 
^' 2.86 - 


4.02 

3.40 ' 
2 . 76 

2.41 . 
3.54 
3.10, 

' 4."10' 
3.07 • 


3.75 
3.16 
2.59 
2.18 
^ 3.47 ■ 
, ^ 2.66 
3,75' 
3.73 


= 3.34 V 


♦ 3.18 


2 . 8'3 ' 


» 3,46 


3. '4 2 


' '3.13 


• 3.25 


3.28 

4 


> ft. 01 




'3.36 ^ 


2.85 • - 


■ 3.51. 
.3.28 


3.50 
2.96 


.3.97 
2.45 . 


3*. 46 • 

. . 3.96 


3.27 


• ..2.77; 
3.62 



Reduction df class size* 

Gpreater release time for l^sss(^ preparation 
More clerical assistance ^ 
Better library services 
Reduction of- total pupil load *- 
Improvement of physical -facilities* ' 
Textbooks more suited to instructional needs* 
.Increasing* time allotment* for mathenlatics* - 
^tore effective teacher education pTe-service 

programme'sis^'^ . ^' ' * 

More ef^ect^ve iri-se.rvice and professional 

.development* , - • 

More release time for in-service and professiona 

development * ^ ' . T 

-Curriculum guides tha^t offer more ' assistance in 

the ii^fructional process* * / * 
Curriculum 7gpiu^s that '(^tline content in mdi:e - 

specific tlerms* ' , , ' ^ * 

Morer Learning ^sistance services* . 
More madh^atics manipulative materials^for 
/ihdividual^classrooms^ \ ^ ^ ^ 

Ability grouping of* students for classes* 



J 



* indicates a significant differetice. at the 0.05 .level among respondent .groups* 

There were elev^ it^ans yielding statistically signif-icatit 
r differencerSj'of which five items yielde^" Stat i^t ically^ significant 
differences oi^'Jbath tKe elementary ajid secondary forms of the* ' , . * 
^yestiorvnaire. ' Those^five djtems concerned increasing time^aHot-' 
- pietjii, Eor mathematics, more mathematics ^manipulative materials for 
-individual classrooms, improvement of physical facilities, textljoaks ^. 
N more suited to instructional peeds,* and ability grouping of student's 
for. classes. ^ • 

' ' . ^ ■ •' ' '\- \ ' ' '• r 

<( Of the. eleven statisticMly signif icant d"if f erehces, -eight. ' 

, were caused by the grdde ;r2 teachers ranking the^item significantly • 



Ipvrer than, teachers of, tjfe other/two grades didV 

/ ' 'All'three grpu^JS gave th^ee items a gating in excess of 3.^. 
Th^ three items were' reduction offclass size, textbooks more suited 
' to ins^tructional' needs,, and 'ability grouping of* students for 
* Classens. . The first t\lb' ^iso received 'high rankings^ ^om the prim- 
ary and intGrr.cdi^e teac\iers.. nit is coinmon practicey^n the^elencn- 
^ary Cilassj^ora lo oi^nize th^ raa'thematics class int/ smaller groups 
based' on- some measurement 'of alJility^ As a result ,- element^y 
teachers did al^t raak ability groupijig of studfenCs for classis as 
high pr4ority, 'though ^th^ ^rade seven teachers did give it ^ rating 
of 3.59! (the. other *hand; total class instruction is 'very common 
in the secoridai;y matherafetics- classroora^93% of the se^ndary 
teachets responding marked that <hey used total class instructioi^ 
frequently, 'see Section*5. 5. 2) .and the' secondary teachers ^ranked 
;ability grouping of studepts for classes as the third highest itep> 
•on' the priority list *of sixteen items. - >- " . 

;The grade 8 and IQ teacher's also ranked redaction of total 
popil load and curr-iculum guides that outline^ content in more 
. specific*.teriTtS.a€ being of high priority. The grade 12 teachers ^- 
rinkad increlsin^ time, allotment for matheraftics as .being^of high 
priority, > ^ 4 ' 

/As with the elementary teachers j,' no it-oil Had an average 
Vatiri^. lowe? than 2.0, Tha iten with. the lowest overall average < 
"^.(2.16) ,was», agap.n^ b^ter library services. ^ \ . * , • " 



- Use of. Teaching Aids - ' ' ^ 

• -\ , » ' ' ' 

5.5.1 Elementary Teachers 

T ^ . ^ ^ 

* . .The lisl of, aids-used in teaching mathematics was organized 

into~'three categories:^ media, materials, and methods^ The 
elementary teachers werre asked to respon^ to -each -item on ^the list 
*o accdr(^ing to whether they. used tfie item frecjuently, infreguentlyv 
' or- not at all. The data pr^esented- in Tables .5-9 to 5-14 ^re 'aver- 
ages., computed hy , assigning 'the following scores: . ^ 

* " Slesponse ^core ^ " ^ ^ 

^'Not at all' . 1 ^ / 



Infrequently ^ 2 

Frequently • . . ^ C 



,f ^Fi^ure 5-1*: Response; Scores 



4 

7- ■ . 
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Media 




mat 



Six 'dlff erqnt^media ver^ lifted- as possible aids for mathe- 
matical ^ins^ructdon. The data rega^rdina use pf ' these 'aids ^re 
listed in^Table 5-9.' ^ ' - 



Of 

not used' f 



the 
ivX. 



^ix , perns listed oyer, half. the primary teacHers had-^ 
The 'chalkboard , ^as- expected, is by far/ttfe m6st* 
common medium use^i in th^ m^them'Stic^s classroom at aTl levels, ^ '''he 
overhead' p,ro^6ctQr^_is feeing used to some extent probably»as an 
alterrfati^'e'vto'-tlie chalkboard. One pr^imary teacher in ten, one 
, Grade 5 ^teacher in, five, and one Grade 7 teacher in foui: r^spondec]^ 
that they use the overhead pi^ojector frequently. Films and* 
strip"^ are not b^ing used frequentdj by^ the elementary teachers. 
Only five of the almost 20.00 ^ementary teachers responding' make 
.frequent ilse^of television in their teaching of mathematics. 
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. ^ \ Table 5-9 
Elementary Teach$:'rs: Use 'of Media 



Grade 1 Grade 3 Grade 5 Grade 7 



Television* ^ 
Films*" \' 
Filmstrips (or loops) 
Overhead projector* 
Opaque projector 
Chalkboatd 



I.IG 
1.36 
1.50, 
1.5^ 
f .21 
- 2v95 



l.ifcD 

1.'41 
1.51 
r.55 
1.21 
2.98 



T 



1.16 
1.46 
1.50 
1.86 
1.27 
2.94. 



1^° 



. 1. 
1.47 
-1.52 
'2.02 
1.26 
2.96 



, * indicates a, s igni.f i'ca«t difference at the OifOiS .level among the respondent group. 



Materials 



V 



Thirteen items weue listed as materials, that might serve as 
^^aids^ elementary mathematics instruction, The r^sul'ts.for ^#e 
rtems 9oncernj.ng materials are summarii^ed in Table 5-^0, 



ERIC - ^ 




So 
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• ' ^ ^ Table 5-10 
^ ^EleTnerjctaxy Te'^phers : Use of bSbterials" 





i 






s - 

' Grade 1 


Gra<ie 3 Grade 5 Grade, J ' 



Han4-heid calculators^ .'1 ^ l\b9 1112 ' -1.22 

Commercially prepared ,hando/ts* ' 1.86 ' 1:98- 2.03 1*94 



Xeacher-prepalred handouts ^ , . . ' . 2.80 2.81 2.77 2.76 

Teacher-prepared game.s* , ' , ^ *2\78 ^ ^'^S 2.12 

teacher-prepared 'Workca^rds* ^ • ! *• • 2.65 2.58 2,03 

Bas^MO^ blocks* ^ ^ . - 1;.89 1.^2 1.36 1.18 

Cui^^naire rods* \ ' ' - ' -1.^3 ' 1.46 - 1.20 1.11 

Metric equipment ./ * / . - ' 2.39 ,.2:|44 . 2.43 2,41 

A^'trtbute- blocks* ^ V r -^"2.06 l.*53 i:31' ^1-21 

Abatus*. . . • , ' f l.«5 ~ r.5'0 1-40 . - 1.22- 

'Solili geometric shapes* " / . , ' 1194 * l-85_ 4.87* 

Dice*' ^ c - ' 2.24 \ 2^06 ^1.62 ^ ^-56 

PUying cards* ' . K l-98>* ^ 1'.93 ^'1.58 ' 'l-49\ 



*l|ndicates aj significant di'ff^r^riQe at the ^0.05 ley^l, among the . respondent^ gi;aups 

'^^ ^' * ' • ^'^C % <^ > ' V 

^an'd-held ' calculators, which a<e, currently a. topip^jpf discu^ 
sion a^ almost all Wthematics c'opf erences, are o^ed -moire ^i^requen£- ^ 
• ^ 'ly by aA|fin^^ t'eachersf,.a,s> expected . ' ' 

, . However ,\iess than five percent^ of ^the inteinnediat^ teac^j^s use- , ' - 
Hafid-held calculators frequently. ^A separatee discu^ion of resuflts ' 
'^on » itocms 'specif ically 'cbAcerned Kith' -th^'.use-of hana-^held :c.alcu- - 
labors' is .presented in> Section .5. 6 of .this report, • « , . ^ 
V. ' * ' : ^ * ' * ^ \ ^ 

. \' ..^ The mat-er-ials used mqst* frequently ty' pfriraary 'teachers are 
I teacheir-prepared . The three teacher^prepared items, teacher-pre- 
pared * hatrfouts, teachfer'-pfepared "^ames, and teacher-prepared work- * 
.cards, v/ere us"ed 'frequently -by over twenty-f ive percent- Sore^ 
teachera thanv'the next .most cdmmgnly used item,' m'etric equipment^.* 



For intjgrmedia'te t^eaqhers, onl*y on6 item on the list of 
mnteri^^ls stands* out from t.he rest;. ^ Teach'er-prepared ^h^bdouts are 
u*^ed frequentl]^ by over thirty percent more int^rhiedi^te teachers 
t^an Jthe n,ext * most .^commonly use<J. item*. Metric equipment awd the 
othpr iil'ach^'r-prepared items are, however*, jCh^next' thr^fee highest 
racked *^'t ems as they were with the pr Jmar.y^ t either ^ 

r ^ » Cuisenairbe'^ods, at ort'e point quite common in tl)e elementary 
cias§r6om., ^ax'e not ,u^ed at all by; a marforitly of the elementary * ^ 
teachers, ^ with over, ninety p.erceiit, of fchi£ graiie e^v^n teachers < - 
r.esponding^that they *d id *not ,use t\hem ^t all.' ^ \ 



Method s • ' * ' I . , V . 

' Six. methods of , presenting mathematics to kn erement^ry class . ' 
were listed^ and the tjachers responded witlyrespect to the freqiig^nby. 
of \ise of -each method in their classes. The results are presented ' ' 
in Table 5'-llv , . . • 

' • • ' * Table 5-11 . ^ . ' ' . 

• - . . Elementary Teachers: ' . . W 

Use of Different Instructional Metliods \ 



3± 



^ ' ■ : — 

Grade 1 .Grade 3 Grade 5 Grade 7 



Learning Centres* ^ . ^2"6..,. ' 2 . OS . - 1.73 . 1^5 

Individualized instruction- 2.66 2.69 2'65 ,2\ 69 

Labor^riesifc. .j'C ^ 1.14 1 . 15'. ' V A .'23 " ' • 

Tot^ class insf^tion . Z ^ . 2.68 2'.71 '\f 2 71 - '.2 74 



,Teanr\tea'chiiig', • X ^ 1,20 , ' '\.'l9- i."i8 ■ 1*17 

Computer-aide^ -irvst rugtlpi; - ' ' '1.03" ' 1.D4 l*..06 i!o7 * 

' I ~ ? — ^ ^ . : t : t. . * 

* "indicates ^ significant (difference at the-s0:d5-aevel among , the' respqndent grpups. 

. /• " V • 'V , ' — . . .•■ ^ ' 

i ■ _ The, percent of teachers dq not^use learning centres at ' 

• • ' - all' increases as grad§ leve'l ' increases j starting. with, abput sicken " 

percent , -in Graa^a 1 to about fifty-one percent in Grade-?-. WhiloTit 

is true ■ that*; W/grade level increases , the perceht. of teachers who " 

: • ^ yse laboratori^increases, over three-fourths of^ Grade seven teachers 

-i ■ do, not? use" labcgs^Vories. • -f , " . 

\ " / ' \.: " ' \ ^ ' • 

\ • , ■ «> \ * . > ♦k, 

■ _ , , fine interesting comparison t}\at can be made is between the 

. percent of teachers res?ondin| that they use individualized instruc- 
' ' ■ fre'quently and t^t^l cla^s instruction frequently... While, the 

^ . twoSapproa&hes- appear to be incompatible th^are both' used frgquentl-y ' 
by a large.maiatity of jth^ teacherV. Total 'class, instruct i6n was " ' 
. the liiethod Wst- teachers at e^ch gi?pe level marked that they used 
, ftequently and' individualized ipstrtiction was secpnd-. - Moreover, 

^individualize instruction was^ usid frequently by almest.twenty-nire 
percent more Gtai^ 1 teacher^ .than the next most comnordr used met'hod, ■ 
iQarning'centre?';. this same pattern held for-all grad'es with the ■ 

difference expanding jto sixt^-fiVe percent fa^Grade 7. * ^ ' % 

i^a^t— usQd methods are pe^m teaching, over eighty-six per- 
C6«t of ;the t^eaqhers do not use^ team teachflig at all, and computer-- ' * ' 
ald«id -instruction,- pv^ ninety-five percent of the^teachers do not- 
use;^codiputer-aided instruct ioi^^ at all. ^ . ' 

5.5,2 . Secondary Teachers * . • , ' « -'^'"^ 



..^^"^with the elemehtarV f^orm of the questioniiaire, tlie list 



A ' ■ 

of aids used in teaching Mathematics was organized into cate-^t 
gories: media, materials, and methods. The secondary ma^matics • 
teachers respSHded to each item in the list according to whether ' 
they used the item ftequently, infrequently, or nofafall. The / 
data presented in Tables 5-12 "to.S-l-A ayg ^the 'averages based on the _ 
scores .defined ix\ Figure '5-1. 



Medina 



The same 'six media items .^ere„ used for both^he .elementary. 

" ^ mathematics* 
Table 5-12. 



'^\>45^',t ^n?i secondary teachets. Th^ data from the secondary n 
,teii^rs ^concerning .th<ll»use of media are presented .in. 



i'' ft' • . ' •Sedortda'tfyvTetch^F^ Use of. Medi'a 



■1 -L 



T 



y.g/ade 8? Grade 10 Grade 12 



Tele vision 
- Films ' ; • 

Filins'trips (or loops) 

Overhead "projector* ' » 
■ Opaque prDjecto*. ' 

Cfialk 'board 



■ 1J04' '1.0,7 'H'-v > 

4.27 1.32' ~ X ^.<2j^ 

'1.81 '2,03, ^2:05-'. 

1.12;- -'.Lll • l.U* 

I'.m 2.93* ' 2'. 94 • 



X 



I * ituiiVat^ a Sigriificant -difference at the;0,05 level^ amoilg -th^ respondent grpups 
' • ov^"two-th*rdi of the^5ecd^dary;ma6h^t^s -teachers in4i^ ; 

. ; 'cated ttia^they,did.not -use any of Athe_six;items^on-^Jhe^list^,a^ 



O^er mx^eiy percent of the 'secondarir , teachets had "s?d> tele-- 
■^vision"k aU' and no secdiidary yiatheidatics te?cb^s responded that-. 

ffey used- television fi;equently. The chalkboard Is the ft'fcst popular 
-- medium for presenting .Mathematics' ,lng£ruction.with ab^out nirietyr-five 
. percent of secpnd^rv teachers responding that thej.us4 tlje chalkboard 
' ■ Jiequentiy-. The oyeirhead projector', hbweyer ,, seems ^P.Y^ Z^lzT' 
'' roads as in alternative to; the chalkboar^ ampi^^ second)^^ mathematics 
^ teachdrsv ^One oyt of every five Grade, 8. teab^bra ali^/aboul -fTila out 
. t hf e<?ery three-^fad? 10 .^'nd 12'teac^er-s use- the 'o^?er^ead projector., ■ 
ftequently. thi Oireei grade l^els,, thirty-ttitee. percent of <^ 

the teachers! responded th'at^hey'^never use the 'overhead pi^ojecto^^ . 
■' eoinpared to f orty-.thrfee percent of ehe eaertentary.teachers . ^ ^ 



Materials 



Eight ^tem^ere list^ as materials tjiat might serve as ai^Ps 
i»^ma<:hfeH^tics instruction^ The data for the items dealiq^ with 
materials are 'Summarized in Ta^le*«^5-13; ,^ • 
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Table 5-13 ^ - 

Secondary Teachers:' Use of Mat*erials 



^ ~ — 

. Hand-held cal^culators* 

Commercially prepared handouts* 
1 Teacher-p repaired handouts 

Teacher-prepared games* 
' Teacher-prepared wocjccards* 

Metric equipment* 

Computer* 

Slide, rules / 





Grade 8 


* Grade 








\ 


1.59 


• 2.03 




" r.8i 


1.70 




2.87 


• 2.8Z 


i 


2.04 


1.92 




1.69 


1.59 




\ 1.^96 


1.89 




,1.17 


.' 1.18 




/1. 11 


■ 1.24 





* indicates a significant difference at the' 0.05 le^ 



-vel^ong" the,' respondent .groups 
Hand^held calculators are beginning- to be 'used in jnathematics 
. .classes. ^ As. grade level increases, so;does= th^ i^se of hand-held 

calculators.^ The percent" of teachers who use. hand-held calculators ' ' 
frequentl^^n^^reases from abou^nine percent in Grade 8 -to about » ' 
■* ti.fty,-seven percent in Grade 12. The per\ent of teachers who do not" ~X 

ui^.hand-h61d calculators fet ali drops froii about fifty percent in 
- Gi>^e 8» to about ten percent in Grade 12. 'A-discSssiori of the, results 
, items specif ical-ly concerned with hand^hcld calculators is presented 

• iu Section 5«6 of this ch'ipter. / . « - 

• Teacher-iprspared handouts yielded' the. fjigfie&t average in each • 
of the three .grouj)s. Sixty-three", percent -mor-e' Grade '8 teachers indi- 
cated th^-they used teacher-p^pared handouts thati anyJpther Materials 
•- •item. . .-f • V , • 

• ^ ' : ' ' 

Over ^e last decade, the use of the. computer iii vsecandary. ' ^- ' .^ 
schools has iSicreasad rapidly. In sp'ite of 'this, about' eighty-six 
percent pf the/Grade 8 mathematics te^h^rs and about eighty-three ' [ 
percent of the Grade 10 rS^thenjatics tochers do not^-u^e the computer'' I- • 
^at all. -A discussion of th^ results on items specif Ic^iy concerned 
with the use of th« computer in Secondary mathematics classes is- pre 
sented in Section 5.6 of this chapter.' v . • 



. / 



Methods 



Six methods of prersenting mathematics ^to a secondary class- 
were listed and tlje teachers responded according 'to frequency of use 
^tff each method 4n ^heir classes. The .results are presented in Table 
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Table 5-14 
Secondary Teachers: 
Use of Different Instructional Methods 



V 



t 



Gradet 8 Grade 10 .Grade 12 



Learning centres 



1,23- 1.22 1-24 



Individualized instructiW^ * 2,5(i* / 2..50 .2.43 

Laboratories \ 1-24 , 1.28 , 1.25 



Tatal class instruction * V* * , 2,92 , 2,91 ^ «2.98 

^ Team teaching 1-09, 1.15^.' ^ 1.14 

Compu^er-^ided instruction* * ' , 1*10 1*11 ^ ^•29 



indicates a .significant difference at the 0.05'l^vel among tTie respondent 
■ groups. 



' Of the six me'thods listed for presenting mathematics to a 
secondary class, four' are not being used by any sizable' group of 
secbndary mathematics teachers.. Over sev6nty-f,lve , percent of .the'secorfd 
arv mathematics teaghers d9 not use learning centres or laboratories at 
• all." Over 'ninety percent of the Graded teachers da not use team . ^ 
teaching or-computer-a'ided in&tructf on a> , all . gTgam teachiivg and ' - 
- - computer-aided instruction at;^ not used at- all fy eighty-seven , per- , 
. tent t^.ninety percen-^'Oresp'^ctively,- of .tl|| O.rade -10 teachers and . 

eighty-six p6rcent/and seventy-three p^rfentj respectively, of fhe 
Grade 12'teachers. \- - ; , ' .'^ \ " * 

As/Siscuss«d in-a|ction.5".5.1 of thif chapter, t^a\ class' " ) 
' ■ instruct^bn and individualized insttuction may appear t^o be incom^at- • 
ible; but those are the two methods most 'widely u?ed by both- the elcr.-^ 
entary and secondary teachers , surveyed *^ UAlike elementary teachers, 
howeveri secondary mathematics teachers m^ke a' much more exf^nsijje 
use of /tot?al class instruction. Totai qlasS instr^iciion is 'used - 
frequeiitly by over ninety "percent of secondary mathemafi^^ teachers, ^ 
with alVost ninety-eight percent of tire Grade- 12- teachers responding^ . 
that they'use it frequently. Though iiidividyal-ized. iijstruction wasy / 
'the second most c^pinmonly used method fhd was used f requently-by abodt- 
forty-five to fifty-five pejcent^morel secondary teachers than <he - 
^ next most commonly used .method, it was stiLL used frequently by , - 

*^ > .thirty-five, to for.ty percent fewer .teachers than total .(;,l,ass instruc-^,-- 

tflon. . ' • ■ . ' ' '\ • • . • . 

J . ' • .• .' « - -, - ^ 

^ The only major differences between elementary arid secondary V , 
teachers surveyed with respect to methods usfed art that elementary 
' 'teach6^i;s 'use learning >cetitresJnore f requej)tiy- and sefcondafy teachers 
make more use' of total class 'instruction . With respect to-. mater ials ,^ 
thi secondary -peachers makeWe use of hand-held calculato.r|- than ' 
• the 'elementary teachers and the elementary teachejs make'ifior^ use of- ■ 
teacher-prepared- workcards than the secondary te^che.rs. In- the '^^ea^ 
of media elementary teachers make more use of film and' f ilmstr ips ^ 



than secondai;y teachers, but neither ,^roup uses thetn extensively. 
Secondary teachers make' more us^e^of the OaVerhead projector than 
elementary teachers. , 

Reoofmendgtion Teachevs of mathematics at allHevels should 

vary 'their teaching approaches to include such techniques as the 
' ^s'e of leading' centres and mathematics laboratory activities. 
Teacher^ educators should encourage their student ^ teachers to develop 
pie skills' 'required to use such techniques. 



Us,e of ^Calculators and Computers 



« 5.6.1 Elem*entary Teachers 




if j Since the price hand-held icalculators dropped to the point 
at which p^^e be'gan buying theijaf for their personal use, there has 
been much cpnceiH\ about tfie effedt thfese computing devices would have 
on stud?jT^, especially with respect to their computational abilities. 
Four Ite^s concerned w;ith^the use of' hand-held calculators in the 

♦mathemfitics c^asses*^in the* elementary schools were included on the * 
quesjjaonnaire.^'fhe four questions dealt with whether the teachers 
u^e^ hand-held calculators in: their >t5wn^rk, at what level the 

-teachers^ felt sstudents sjlould be allowed 4o use hand-held palculators , 
in which ways teachers allowed s^tudents to use hdnd-held calcuJLators 
tn their^inathematics(J<:lassesv anrf^K in which ways the teachers used 
han(i-held calculators their raathemattics classe's. ' 

- • • The teaT:hers resppmse's ta the quest'lbn "Do you use a^ hand- 
held calculaVot .in your own work?" are suinmarizBd in Table 5-15. 

. Elemental Teachers: ' ' / / < . 

^ i^ersoMl. yse of .Jland-Held Calculators (Percent) 




Grade 1 -Grade 3 * Grade 5. Qrad^ 7 



29.5 



25.4 



38;(J 



55.0 



* indi 




cat^s'a^ significant difference at, the 0.05 level among, the respondent. groups. 



. / .Elementary teachers were then^asked to specif y-^at, which levels 
„they f^'t-* students" should be peinnitted to lise hand-held calculators 
- jHLn th.eir.^j ngthematics classes. ^ The first choice was "At no level". 
.If 'tea'claers selected tli'e first choice,' they skipped the x^maininj. 
ts^o ^questions concerning the use^o'f hand-held calculators. ' Thes^ ' - 
results are 'pres^ntfed in Table 5-16/ . * 
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Table 5-16 

* Elementary Teachers: \ 
Levels at Which Students Should be Allowed to Use Hand-Held Calculatoi 




At no level* 
Primary/f 
Intermediate* 
Junior! Secondary 
Senior jSecondary* 



* indicates a. signif icantpdif f^ence at the 0,05 level among respondent groups 



The chief factor in the statistically significant differences ^ 
in- the data in rows 1 and 5 appears to be the responses of the Grade 7 ^ 
teachers. In row 1, lower percentage of Grade 7 teachers as compared 
\ / tdfche other three groups, feel that hand-held calculators should not 
b^sed by students -at any of the four levels listed. That result is 
< reflected in row 5 where seventy percent of the GraHe T teachers re- 
sponded thai senior secondary students should be allowed to use hand- 
• held calculators. I* row 3 the lowest percentage of positive response ^ 
is by the Grade 3 teachers, "But again the Grade 7 teachers^ielded the , 
•highest percent of positive response. All four groups gave their low- 'A 
' est response to the primary level, indicating that they fe;.t primary 
- .students should not be allowed to use hand-Wd calculators. In fadt, 
the senior secondary level students are the Wy group that received 
a majority response that they should be alli^^eS^to use "hand-held 
calculators. 

Only those teachers who felt 'that one or more of tlTe four Ifevels 
was appropriate for students to use hand-held ca^ul^tors responded to ^ 
y the next two questions. • ^' 

/ • Ten different ways a student might use a hand-held calculator 

in ^ mathematics class were listed, and the teachers, were asked to 
indicate which' of the £fen ways students were allowed to use hand-held _ 
"calculators in their mathematics Classes. f The results for -that item 
are listed in Table -5-17. Since tij| tea-oSiTs could respond t^ any 
number of the' items' listed in Table 5^17, the sum of the columns may ^ 
exceed 100%. j 

' <' The major factor! in tfour of the eight stat^tlcally significant 
differences is' the response of the. Grade 7 t;eachert if In all four 
cases the percent of Grade 7 teachers responding positively was sig- 
nificantly' greater than the other three groups. OVerall, a greater . 
percent of Grade 7 teachers responded on eight of the nine applications 
of hand-held calculators^ "The application they were not highest on 



4 4 * 

was allowing students unrestricted 'use. Grader^ 7 teachers were the 

lowest on the first choi<?e, students do not use hand-held calculators 
in my mathematics class. 



Table '5-17 _ / 

Elementary Teachers: 
Students' Use of Hand-H^ld Calculators (Percent) 



Grade 1 



Grade 3^ Gr^de 5 



Grade 7 



Students do not use handheld calculators 

in my mathematics class* 
Unrestricted use 
To check work* 

To shorten computation time- and effort in' 
class work* 

To shorten computation time and effort on tests 

To shorten computation time and effort on 
^on-test assignments* ^ ^ 

T9 shoiMieii co|jp.utation time 'and effort so 
that more concepts may be covered* 

To shorten computation time and~ eftort so 
^'th^t a concept may be covei;ed in more depth* 

To (Jrill on'*computation facts* 

To offer ^richment problems* 




. .78. 
' 1, 

8. 



,5 / 



0.2 

0^, 



r.5 
1.5 - 

4.Ck- 



5 ; 

2 

0 

,4 
\ 



66.1 
0.5 
17.5 

/ 

'4.5 
0.5 

5 ._2_ 

2.8 

4v.O 
5.7 
12.6 



5^.5 
0.9 
23.0 

11.1' 
0.5 

14.1 

7..4 

8.1. 
6.9 
27.0 



cates a ^i'gnificant difference at the 0.05 level .amskig "respondent groups , 

V ■ — 

* ^ ^ The ways iti- which students are not allowed to use hand-held ^ 
calcii/ators is quite clear. Students are not permitted unrestricted 
use of hand-held calculatonrs , and they are ^not *a^lowed to use hand- 



held 
These 
agr 



kek. 



calculators shorteV computation -time and effort on tests, 
were the only two items in Table 5-^7, on which all four groups 



By far the two most common ''uses of hand^held calculators *are 
to check work and to offej: enrichment probl?em6. The next two most 
common uses are to short-en computation time and effort on no.n-test 
' assignments, and class^^jopk,, * • / 

On the next itemy teachers were presented with thr^e wkys in 
which an elementary reacher ceuld make use of hand-held calculators 
(l/n t^e mathematics' classroom'. .The teachers were asked to select 
from the. list the ways they used hand-held calculators in their mathe- 
matics classes. The results of that item are presented in Table 5-],8. 

In each case as grade level^ increases, so does, the percent of 
positivifc response. Grad^^ 7 teachers not only have the greatest 
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. positive response in eve>ry case, T)ut the difference between the re- 
sponses of Grade 5 and 7 teachers is the greatest difference between 
two cohs,ecutive grade levels. The major factor in all three signifi- 
cant differences is the response of the Grade 7 teachers. 

, Table 5-18 " jRf, 

Elemegitary Teachers: ' • •; 

Teacher Use' of Hand-Held Calculators (Percent) - *■ 



Grade 1 Grade 3 Grade 5 Grade" 7 

I '•,„i..,,f. . . ' 



To do the computation so the concept can be 
emphasized* 

To do the computation so many more examples 
of a concept ma,y be shown* 

To show students how to use hand-held cal- 
culators* 



0.7 ■ 


2.2 


6.6 


. 16.7 


1.2 


2.9 


6.4 


11.5^ 


4v.O 


. 8.8 ' 


10.0 


22.4 




,\ 







* indicates a §ignif4caflt-d-if.feretice_at th6 0.05 leveLamong respondent ^g^-Ups_ 

^ * 
Interestingly, the major use of hand-hel#calculator.s i\all 
three grades was not foTr matheinatic|3£ipstruction-, but for how to^use 
a hand-held calculator. 'J^^^-K^p,- } 

5.6.2 Secondary Teachers " / < * ^ 

Secondary teachers*re^p6nded to the same four hand-held cal— 
culator questions as the ele^ntary teachers did. * In addition, they 
responded to two items concernedA^ith the use of computers in second- 
ary school mathematics classes. The results for the hand-held cal- 
culators will be discussed first.* , ' ^ 

y Hand-Held Calcfulators , ^ 

Teacher^ were asked to respond to the question "Do you use a 
hand-held calculator in. your own work?'' The results for this item 
.afe presented in Table 5-19. , " . 

Table 5- IV, 
Secondary Teachers: 

" r&sjjt; 



r. 



' Personal U§e of Hand-Held Calculators (Pe 



« 


Percent Responding: . 




/ ' Grade 8 Grade 10 Grade 12 


Yes 


^ 72.9 79-.0 • 79.3 



94 ^ ' 
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4 



Th4 per<C(eftt' of secondary mathematics teachers who responded 
positively to this questfoivwas more than double the percentage of 
elementa^ teacher's .^ho'. respWed positively to the same question* 

Th€L>€eacIiers *?erfei i'then^ ^sked to select from a lifet of four 
levels those at which studeritis should be allowed to use hand-held 
calcul^ors in their mathematics classes. If the teachers felt that 
c^l^Vj^l^s should noe be used at any level, they were asked to omit 

• ^^^-"^JpiwiTiljft qyeg^ions concerning the use of^ hand-held calcula- 

* . ' , Table 5-20 * 

Secondary Teachers : 
Level at Which Students Should be Allowed to Use Hand-^Held Calculators 



(percent) 



K ' * > ^ . 

. ■ . * M^.^. " ^ ? 






■Grade 8 


Grade Ip 


Grade 12 


At no level 

Primary ^ ^ , 
Intermediate 
Junior Secondary* 
Senii^ Secondary* 




11.2 
5.0 
10.2 
41.3 
79.6 


6 A 

10.9 
53.8 . • 
f 88.0 


5.6 
5.6 
10.1 
3§.3 
89.9 



* indi 




caCt-es^ signifident difference at Jthe 0.05 level ainong respondent groups 

The three groups of second^fy ' teachers are in agreement that 
^ .ydents should ^ot .be- allowed "td- use hand-held calculators while in 
eleifientfary sc,hdol.\ The statistically significant difference at the - 
^JunKr SecondaF5^ level Appears to *e caused' by a greater percentage 
of Grade 10 teachers stating thajt the junior secondary level is an 
appropriate one for students to us&j*and-held calculators. TJae 
statistically, sigiiif leant difference at the senior secondary level • 
ife due to a dlffer.ende ,in strength of opinion rather than a differ- 
ence of opinion. Ths- significant difference is caused by a lowef 
percentage of Grade 10 teachers" responding positively; however ,\ almost 
eighty percent of the Grade 10 teachers did respond positively J 

'/ Combing the -resu^te presented in Tables 5-16 and 5-20, there' 
•n be little doubt- that fhe higher the grac^ level', the more approp- 
riate teachers feel it ;ls<»f6r students to be allowed to use hand-held 
calculators in mathematics classed. -In all seven groups of teachers 
surveyed, the higher the level the greater the percent responding that 
students at the specified level should be allowed to use hand-held 
calculators. 

Only those ^teachers who felt theftf one or more tff the four 
levels listed in thisfitem Vere approp/iate for students tb uag.-'hatuJ^ 
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hej-d calculators responded to the^next two quest ions y 

^ Ten- different ways in which a student might use a liandrheld 
^calculator in 'a mathematics class were listed. ' Secondary tea*chers. 
were a sked^ td' indicate in which 6f the te^ ways their students were 
^allowed to use hand-held^ calculators in -mathematics classes- The 
results for this item arB summarized in Table 55-21, 



^ Table 5-21 

Secondary Teachers; Student Use of .Hand-Held CalcuLatorfe* (Percent) 



Grade 8 



G\ade 10 

^ — 



Grade 12 



Students do' not use hand-held calculators in my 



^lathematics ^lass* 
Unrestricted use* 



To check work* 

To shorten computation time and effort^ in class work* 
To 'shorten compiAation time and effort on' tests* 
To shortfen computation^ time and effort so that more 

concepts may be covered* 
J To shorten computation time and effort so that a 
' concept may.be covered in more depth* 
To drill ^ computation facts , 
To offer enrichment problems* 



50.6 




— 1.2 . 


2.4 


7.8 


. 11.9 


^6\5 . - 


kl:l 


41.7 


28.2 . 


50.0 


85.7 


5-9 , - 


14.1 


25.0' 


-18.2 


34.^^- • 




17.9 


35"*^' 


54.8 ' 


5.3 




2.4 


20. *3 


32.0 


33.3' 



*- indicates a s4^ifi,cant difference at the 0.05 level 'amoDg respondent groups 

All but the' first choice were used by those teachers who 
'^^^ actually allowed students to ^ise, hand-held calculators in 'class-, but 
the percents in Take 5-21 are: based upon all the teachers who re- 
sponded. To .adjustKhe responses to includ'e only those teachers who 
actually allowed the use of hand-held^ calculators would meari tha^ 
■ any percentage response exceeding 25% forjhe Grade 8 teachers, 38/o 
lor the Grade 10 teachers, and .49% for the Grade 12 teachers would' > 
represent a majority o1 the tfea'chers at that level., - « v. - ^ 

, ' - . 

^rx There Us only one row in Table 5-5-1, that dpes not have a , ' 
/ siatistically^signiVcant d$f feif^fice./.None ^ the three grOTips-make 
' much us'e of hand-held calculators to drill on computation facts; It 
' also appears' that students are not^allowe^ unrestricted us* of hand- 
' held calculators, "one of the r^strfc.tions being the use^f the 

calculators by students durifig tests.^ ^ ' ■.'/-"•. 

•■).-. - • J , 

- - The two/most coinilion uses 6t calculators were-tt5^ shorten .conu- 
putational ti4 and effort in class wark, with, an overall adjusted 
. percerit response of ^bcty-six percent, and. norf-test •assignments, 
' 'ovefalL adjusted percent respo^isd of slxty-.fix^e pejraent. Tl^e oiily 

•.••<. f ^ - ' ' * »- 
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Other application to attain an overall adjusted percent response 
greater than fifty percent was that of checking work. * w . 

In comparing the results in Table 5-17 and 5-21 ^ adjusted to 
* include only those teachers who allow their students to use hand- " 
held calculators in mathematics class, several trends become evident. 
Elementary teachers and secondary teachers do npt make much use of 
hand-held calculators to drill on computatipn facts. Both el^men- 
tar^ and secondary teachers use hand-held calculators to offer enrich- 
ment problems. Two of the uses listed .for hand-held calculators were 
directly involved with the presentation of mathematics lessons. 
Those two uses were to shorten computation time and effort so that 
more concepts cbu-ld be covered or so that co^ncepts couW be covered 
in more depth. On thosQ two us'es of hand-held calculatorsr, the per- 
cent of secondary matl^ematics teachers' positive response was four 
times that of elementary teachers. 

Finally, secondary teachers were presejited with" thre^ ways In 
which secondary mathematics teachers might use hand-held calculators 
in their classes. They^were asked to select all of those options* 
whicTi they used in their classes. The results are summarized in 
Tabl-e 5-22. 

" ' Table 5-22 

^ * Secondary Teachers: Teacher Use of Hand-He^ld Calculators (percent) 



Grade 8* 7fijade 10 Grade 12 



To do the computatibn so that the concept can 

be emphasized* 
To do the, computation so many more examples 

of a .concept may be shown* - ^ ^ 

To show^ students how to use hand-heLd calculators 



25.0 • 


42.6 


64.3 


21.5 


• 38.7 


'54.8 


25.9 


,31.3 


31.0 



* in^cates a significant difference '^at Vhe 0.05 level among the respondent groups. 

The two statistically significant differences were due to the . 
, ^ ' percent responses of the^three groups being well spaced. In both 
instances the percent responses increased with grade levfel. 

•- • ■ ^ r ■ . • 

Unlike elementary teachers and. Grade 8 teachers. Grade 10 and 
12 teaches gave the lowest percent to using hand-held calculators 
to show stud^ts How to use hand -held calculators. The Grajie 10 and 
1^ teachers use hand-held .calculators to do computation so that the 
concepts to be presented can be emphasized and more examples of the 
concepts* can be given. All three uses receive equivalent percent 
, responses from Grade 8 teachers. 
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Computers 

The next questionnaire item* concerned the ways computeifs 
used in secondary schools for •instructional purposes'. A.^Sposequent 
item dealt with how those teachers who make, use of the cpmpute^ in 
their mathematics dlass dp so. The re;sultS/for the f.tz^t? of these 
two -items are presented in Table 5-23. 



Table 5-23 
Secondary Te^achers: 
Computer Uses in Schools ;£ar Instru 




Lonal Purposes (Percent) 



A computer is NOT used in -the school* 

^ ' 

A computer is -used by a cdin^jiter club oj^ other 

e^ctra-curricular organization* 
A computer is used in S9me mathematics classes* 
A computer i^ usei in sojne rfon-in^nematies clashes*, 
A computer is used .in a computer sciefice ^oursef^ 




Grade 8 


Grade 


10 


Grade. 12 


7^.9 
< 


72.0 




53.9 










10.7 


' 7.3 




16.9 , 


17.8 


17.8 




33«.7 \ 


7.3 


9.8 




20. 2i 


14. A 


- 16'. 8 




37.1 



-V 



* indicate^ significant ddLfferertce at the O.Q5^ level among the resp^ondent groups 

5e teachers responding to the first choice did not respond 
Jco any the other choices nor did tljey respond to the next item; 
/^/To adiast the results in Table 5-23 to incWle only those teachers 
who>^sponded that their sc^iool* did use a co$jmte?f for instructional 
pu<^oses means that any tesponse gceat^ than x3%^ ^or Grade 8, 
for '.Grade 10, and 24% for Grade 12 rep^sents a majority of those ' 
teachers for thje specified graie level. '.The fact that for every 
statistically significant difference on item listing a way the 
computer can be used in a school 'for instructional purposes the 
Grade 12 teachers* i^esponse percent was highest, may be a result ot ' 
the computer being housed in or more accessible toNsenlor s'fecojidary ^ . 
schools. ^ 

'It is xinterestin^ to note that of ^thosB Schools making use of*, 
the computer, most have begun using' the computer In both mathematics 
and non-mathematics classes. Over sixty percent are even offering 
computer science classes. In considering the results in this- section, 
however, it^^should be remembered that over seventy^ percent of the 
secondary mathematics ^eachets surveyed responded that a computer 
is not being used in their schools. 



' . Teachers were then asked to select from a list of several 
options, those ways in which they made use of computers in their 
classes. The^Tresults of this question are presented in Table 5-24. 
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Tab];e .5-24 
Secondary Tea'cherS: 
Computer Use- in Secondary Mathematics Classes (Percetjt) 

: • / ' ■ 



Grade 



Grade 10 Grade \1 



Students do not use a computer in my mathematics 
class 

Students .take a /computer programming unit 
Students 'run' prp-wtitten programs 
Students 'us^ the computer ^to solve^ problems 

that are a part of my mathematics, course* 
Students do projects using the computer 



- 59.0 


59.7 


48.8 


25.0 


16.9- 


9.8 


13.0 


p.o 


\ 7.3 


10.0 


19.5 


29.3, 


13.0 


15.6 • 


22.0' 




* indicates a significant difference at the 0.05 levpl ataong the r«espon 



roups 



5.7 



Of the secondary mat^hem^ti^s teachers responding to the quesiion*'' — 
n^re, oyer seventy, pei^ent did not resp<jnd to this item because^^eir ' 
/School did not use a cqmmiter for instructional p^rpQ4es.^ Of the | • 

, ap,proximately tventy-nine percent of the total tespondents who did.. j 
respond, fifty-seven percent indicated^ that they, did not use'a computer ^ 
in their mathematics classes. A percent' response greater Chan '21% 
for Grade* 8, » 21% for Grade. 10, and 27% for Grade 12 would reB;resent \ 
a majority of those teachers responding* that they do use a computer 
in their mathematics classes. Only two .of the responses in Table 5'::19. 
represent majority responses. Interestingly, thete i's only one stati*st- « 
ically sign:{.f icant difference among the responses of the thr,ee groups. 
Secondary teachers who use computers in their mathematics clagpes seem 
to do so in similar fashion. ^ * . ^ 

The most common u^e of the computer in secondary mathemat^bs ^ 
classes is to provide a programming unit in the course. ^ The n^xt 
two most common uses are to use the computer to solve problems that * . 
were a part of the course and to do projects. 

Evaluation Technicfues - • %^ 

5.7.1 Elementary Teachers ' ^ 

Eigh^j different evaluation techniques were presented 6n the 
elementary form of the questionnaire. Teachers were asked to mark 
each on a scale from 1 (Not Important) to 5 (Very Important) accotding 
' to the technique s importance in their mathematics program. The 
results are presented in Table 5-25. ^/ * . - 

Of the silc sta^tistically *signif icant difference^ found in 
Table 5-25, three^are caused by intermediate teacher^'* ranking the 
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items' significantly lower than primary teacj^ers, 'One was caused by ' 
intermediate' teachers ranking the it§m significantly higher than 
primary teachers, and two were"* caused by Grade T teachers ranking the • 
item significantly lower than the other three groups 4id. In one of 
these cases, the Grade 7 teachers ranked the technique significantly 
higher than the- other three groups, j ' . ' 

^ Table 5-25* , * 

Elementary Teachers: Ranking Evaluation Techniques I 



Grade 1 Grade 3 Grade 5 Grade 




7 . 



Standardized mathematics tests* • 2,35 2,77' 3,08 \ 3.07 



Teacher-preparec^' tests* ' 4,22 -,4,51 4^-59 A 4,73 ' 
Tests prepared at the school district 

, level 2,44 .2,55 2,51 ' 2,43 

Tests prepared for use throughout your ' - _ 

scl>ool ' 2,33 2,53 2.51 2;37 

.Performance on day-to-day activities* 4.87 4.86 4..70 4.57 

Teacher qbservation of students' work* 4.93 4^.89 4.72 • '4.59 

Teacher-prepared checklists* ' 4. 34 4.26 ' 3.96. 3.62 

Commercially prepared inventories* ' 1.63 ' ^1.8'*9 1.87 , "1.94 

: • ^^-"^ . » -V — , 

* indicates a significant difference at the 0.05 lev6l among the respondent groups. 

^ The eight' evaluation techniques may be divided into two groups, 
teacher -prepared and other-prepared. It is clear that, the four teacher- 
) ' prepares^ techniques were ranked mucti higher than the. other-prepared » . 
ones. In fact', the overall average for the teacher-prepared items 
was 4.52, while the overall average for the otheiiV5Crep|ired items was 
2.39. In order of preference the teachers preferred teacher obeerva- 
tions~^f students' work, performance on day-to-day actiy^ties, te^ch^r- . 
»' ■ prepared tests, and teacher-prepared checklists. • . 

The only technique to b6 ranked low d,n %mport'arice,. less than 
I 2.0, was the use of commerciaJLly produced inveyitoriesJ .a^d^ it was ranked 
low by all four groups. A complaint oft;en heard f rom ^'achers about' ' ^ 
all other -prepared material is that though the ftaterialjmay have a 
• sound, statistical basis and be Very obj&tive, dbes.not exactly 

fit the situation' that exists ill the classroom.^ ' ; ^ 
f \ ^ ' , ' ^ * . " \ 

5.7.2 Secondary Teachers ^ ' ^ ' " * * 

' * * ' ' r - ^ • ' 

Secondary teachers were also pi^esen^ted a^ list of ^our^teacher^ , 
prepare^! evaluation techniques and four other-preplre.d* ^valuation, 
techniques. Seven of the eight were identical to the .ones presented 
to the elementary teachers. The averages obtained oh the segondary, 
form of the quest ionhaire are presented in Table 5-26;. ' \, ' 
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^ , ' Table 5-26 

Secondary Teachers: Ranking of Evaluation Techniques 







Grade 8 


Grade 10 


Grade 12 


Standardized mathematics tests 


-.2.77 


2.56 , 


2.55 


Teacher-pTepared tests 


4.82 


4.85 


4.85 


Tests prepared at the ^chooi district level 


2.08 


1.^6 


1.84' 


Tests prepared for use throughout your" school 


3.03 


. 3.06 


3.-37 


Performance on assignments* 


4.00 


3.89 


3.63 


Teacher bbservations of students' work*. 


3.95 


" 3.73 ■ 


3.63 


Teacher-prepared checklists* 


2.74 


2.51 


• ' 2.00"' 


Commercially prepared inventories* 


1.53 


1.51 


1.25' , 


* indicates significant difference at the 0.05 level among 


the respondent groups. 



Three of the four statistically significant dif f erences^ appeJl: 
to caused Jiy the Grade 12 teachers rating the items lower than, the 
other two groups. On the fourth item yielding a statistically signifi- 
cant diff^ence , the^ Grade 8 teachers 'rated the It^ higher than the 
other two groups. ' . I * 

All three groups agreed tha^ the use of teacher-prepared tests 
was the single most important evaluation technique- listed. All three ^ 
groups rated performance on assignments and teacher observation's of 
students* work as important. Although both techniques -Vere rated as 
Important, the groups* ^averages we^e statistically 'different with 
Grade 8 teachers attaching the most importance and Grade 12 teachers 
the least importance to both techniques. ' 

* All three groups gave the least importance to commercially 

prepared inventories. In addition, the Grade 10 and 12 teachers gave 
little importance to tests prepared at the school distri9t, level. The 
Grade 12 teachers* average for teacher-prepared checkli'sts was exactly 
2*00. 

The elementary teachers' average for all four teacher-prepared 
items' w^re greater than 4.0» .The secondary teachers yielded only one 
average greater than 4.0: teacher-prepared tests had an avera^ rank- 
ing of 4 #84. The^average for teacher-prepared tests was almost a full 
point above the n.ext highest average, .performance^ on assignments at 
3,S1. There is little doubt that among secondary mathematics teachers 
the use of teacher-prepared tests Is the most important evaluation 
technique in the list. The greatest diff^ence in the average ranking 
on an^item between the ^lementary and secondary teachers was nearly 
one and one-half points on a ^ive-point scale for utilization of 
teacher-prepared checklists. ^ 



102 



i 

5.8 Other Resources 



5.8.1 Elementary Teachers * - ' ^ ' ^ ^ 

There were <:hree ^additiqnal items on the questionnaire concern- 
ing resources lielpful to classr>oom instruction. The three items were 
intended *to gather Jata concerning the existence of Learning Assistance 
, Centres for Mathematics, resojirce perst)ns ,at the school or district 
level, and locally developed^ mathematics programmes. 

/ ^ Table 5-27 - - . . 

.Elelhentary Teachers: . • 

Existence of Learning Assistance Centre for Mathematics (percent) 







Grade 1 Grade 3 


6rade 5 ' 


Grade ' 7 


Yes*- - ' • 

* > 


36.8 • 40.4 . 


47.6 


»47..9 


* indicates a, significant difference 


^t the 0.05 leyel among 


the respondent groups 



^ The statistically significant difference appears to oe caused 

by the higher positive response rate'of the intermediate teachers. 
Overall/ nine percent more intermediate teachers thaij primary tethers 
responded that they did have a Learning Assistance Centre in their , ^. 
school that offered assistance *in mathematics. 

The differential, response between the two lev^s is not as 
important as the averalis. response that only about forty- three percent 
6f the elementary f eachers said they had- mathematics assistance avail- 
^able in their school from a Learning Assistance Centre. The situation 
becomes even more important when the data dji Table 5-7, Section 5.4.1 
.arje considered. All four groups of elementary teacjiers gave more ^ 
learning assistahce sep^ices a high rating. 

- ^ I 

Reoomnendation 5-4° : Learmng Assistance Centres for mathematics 
should be made more readily available in the schools of B.C. 

^ /^^he next item, concerned the availability of resource persons 
for mathematics at both the district and school levels. These re- 
sults are fojund in Table' 5-28., ^ 

Overall, >^f if ty-f our percent of elementary teachers responded* 
that there was a resource person for miathematics at the district 
level. Only twenty- two percent responded that there' was a resource 
person for mathematics at the schools-level.' 
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Table 5-28 ^ - 

Elementary- Teachers : ^ 
Availability of Resource Personnel (Percent) 







Grade 1- 


Grade 3 


Grade 5 


Grade 7 


District 
School* 
^ * ♦ 




56.2.'' 
1*6.0 


55.) 
20:5 • 


> 53.5 - 
24.9 


50.1 
25.9 



* indicates ^ significant difference at the ^g. 05/ level among the respondent groups 



The data^'presented in Table 5-28 give some .insight into the ^ 
data presented earlier in Table 5-5/ Section 5.3tl. "^he teachers 
ranked fif?*een resources according to usefulness of each in the plan-' 
ning of lessons or units in mathematics* School district mathematics' 
specialists and district supervisors received the two lowest ^ranks 
given by yhe teachers. The low rank may be due not to lack of quality 
work, but simply to the lack of availability to 'the teachers when 
needed* Over three-fourths of the el^entary teachers responded that 
a^ mathematics resourcer person was not available in their school and 
almost half of the elementary teachers responded that a mathematics 
resource person was not, available in their school district. . . 

^he final item in this sectTon, concerned the existencey^ 
mathematics progran^s designed by the teachers in their^ own schools to 
serve as a basis f or'matlTeti^||ics liislruction. The results fofc this 
item are found in Table "5-29. ^ 

Table 5-29^ . . * ' 

Elementary Teachd^s: ^ 
Existence of School'^Leyel^^the^tics Progr^ (Percent) * 



. . f Grade 1 Grade 3 Gr^de 5 AGrade 7 -J 

■- ^ : ^ ^ / •/ 

' . • / 15.8 ■ 15.1 14.7 ' 15.8 . 



. . • ; ■ — ^ i 



\ 

The response rate, was sim^Llar for all four grades with aj • 
positive response rate overall af about fifteen percent., About'three 
elementary teachers out of- every twenty responded that the teachers 
in their school had developed a mathematics program to serve as- the, 
basis for mathema'tits instruction in their school. 
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5.8.2 Secondary Teachers / , 

..Secondary teachers were asked to respond to the same thre^^ , 
items as the elementary teachers concerning the existence of mathe- 
•matlcs assistance from Learning Assistance Centres , resource personnel, 
and the existence of a school based mathematics program. 

The^ifirst item dealt with^Che availability of mathematics 
assistance through Learning Assistance Centres. The results are 
presented in Table 5-3j0. 

Table 5-30 . ' ^ , 

Secondary Teachers J ' 'CT^ 

Existence of Learning Assistance Centres for Mathematics (Percent) 







Grade 8 


Grade 10 


Grade 12 




Yes ■ • 

/ 


52.8 

)' ■ . ■ 


50.9 * 


40.2 


i 



,The positive response rate for secondary mathematics teachers 
was about fifty-one percent J It is prpba^ly more important that mathe- 
matics assistance be available at the lower grades#^and thia seems to 
be the current situation. As with the elementary teachers, however, 
about half of t^ie^Grade 8 teachers responded that mathematics assist- 
ance tljrough Learning Assistance Centres is not available. The situa- 
tio-n becomes even more important at the Grade 8 level when the data 
in Table 5-8, Section 5.4.2 are* considered . , The Grade 8 teachers 
gave Learning Assistance services an above average rating on prior- 
ities based on the effect it has on their mathematics programs. 

0 ^ 

The next, it em a^so dealt with the availabil^.^^ of mathematics 
ass^starice. ' Secondary teachers of mathematics Were asked to indicate 
whether or not a resource person was available to them at either the 
district or scho9l level.. The results are presented, in TablB'5-31. 

Table 5-31 ^ , 

Secondary Teachers: 
' Availability of Resource Personnel (Percent) 









' 1 






4 







Grade 8^ 


Grade 10-' 


Grade 12 


District* 
SchooJ^ 






35.1 

. . • 57.2 


19.5 
49.6 


19.8 . . 
41.4 



* indicates a significant difference at the 0.(J5 level among the respondent groups, 

•104 



•a • - 



1€5 



^ ' ^ The overall percent of positive response for secondary mathe- 

' matics teachers regarding availabi4i4;y of resource persons at the 

* ' district l^vel was about twenty-seven percent, and at the school level 

• * • about fifty-two perceiyt. This is the opposite pattern to\the elemen- 
tary teachers with fifty-four percent positive response at Xhe distfict ^ 

. level and^ twenty-two percent at the school level. Combining both 

^ levels, the Grade 12 teachers seem to have jthe least availability of 

' / resource persons for triathematics. 

The data presented in Table 5-31 give some^ insight into the 
data presented in Table 5-6, Section 5,3. 2, When dsked to ^^rate -fifteen* 
resources according to their usefulness in planning lesstJns or units 
in mafthematics, school district mathematics specialists and district 
^supervisors were ranked lowest. The low rating may be due n9t to the 
lack of quality work, but to the lack of availability to the teachers 
when needed. Almost three-fourths of the secondary mathematics teachers 
responded tbat a mathematics resource person was* not a-^railable at the, 
» district level and almost half the teachers ^responded that a mathe- 
matics resource person was not a'^^ailabi^e at the schooLievel^ ^ 

Finally, secondary teachers of mathematics were asked to re- 
spond to the question "Does your school have a mathematics program 
designed by the teachers^ in your school as a basis for mathematics 
instruction?" The results ft)r .this item are presented, in Tab^^ 5-32, 





Table 5-32 ^ 


. * * * 






Secondary Teachers: , • 




(Percent) 




Existence of a School Level Mathematics 


Program 






* . • Grade 8 


Grade 10 


Grad^ 12 


Yes 


f 

57.2 


64 ".6 


61,8 


No 


' • "42.8 


35.4 


38.2 








f 



The response rat^ was similar for all three groups with an 
overall rate of positive response of about sixty percent. The positive 
response rate for secondary mathematics teachers is four times the 
rate for elementary teachers. The fact that more secondary mathematics 
teachers develop their programs to serve as a basis for mathematics 
instruction in their school than elementary teachers is as expected, 
since eletaentairy teachers must cope with all the content areas, not 
only mathematics. That such a high percent of the secondary mathe- ^ 
matics teach^ers expen4 the amount of time and effort it takes to 
deveJLop such programs is certad^ly a sign of strength in the profession. 
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5.9 Homework In Secondary Mathematics 

The final questionnaire item to be covelred in this chapter appeared 
on the secondary forjn of the questionnaire only. The item dealt with how * 
much out-of-ciass time secondary mathematics teachers felt students ^should 
spend on mathemati(js assignments. The results for the item are presented 
in Table 5-33. . , - 

Table ^33 
^ Secondary Teachers : « 
.Amount of Time Students Require for Out-of-Class Assignments (Percent) 



Time 



Percent Responding: 
Grade 8 .Grade 10 Grade 12' 



,None 

Less than 30 minutes^ per day- 
30-60 minutesj per day 
M6re than an hour per day 



0.3 
75.3 
24.4 

&.0 



0.7 
61.5 
,37.7 
'^0.0 



0.0 
19.1 
78.7 

2.2 



There is a definite shift, in opinion as grade level Incre^ises. 
Grade 8 and 10 teathers ,f eel that less than thirty minutes per day is the 
amount of out-of -class time students should spend on mathematics assign-* 
met>ts witTi Grade 8 teachers selecting, that choice in three 'to one ratio 
over thirty to <sixty minutes per day.* About seventy percent of the Grade 
8 students (See Tables 4-7, Section 4.2.7 of the , Test Results report;) re- 
sponded that they spend less than thirty minutes per, day of out-of-class 
t^me on mathematics assignments. However, about fifteen percent of . that ' " 
group of students said they spent no, out-of-class time at all on mathe- 
matics a8|[ignment8. ' . ' ^ 

When Ae^^ade 8 students' da^ta were organized ^by amoimt of time spent 
on mathematics homework (See Section ,4.6.6 of the Teg^t Results report^), 
the. less-than-thirty-minutes ^roup sccpred higher on all three domains. 
ALlr-three groups of -secondary mathematics teachets indicated that giving 
no horaeworjc at all or assigning more Jthan an hour per ^day are equally non- 
beneficial. The test results for the Grade 8 students tend to^ support the 
teachers. The same pattern o^ achievement held when Grade 12^data were 
organised by amount of tim^ spent on- mathematics homework. 

5.10 Summary " . . ' \ 

Part IV of the Teacher ^Questionnaire contained thirteen items on the' 
elementary form and sixteen items on the secondary form dealing with man^ 
facets of classroom instrifctional practices. ' ^' 



Of the five content areas listed, elementary teachers spent the mo^t 
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time on drill on -basic number facts and computation and the least time on 
gebmetry . Secondary mathematics teachers spent tht- most time on problem 
solving and applications and algebraic concepts and the least time on ' 
metric measurement. ^One other* item- on each form. of the questionnaire 
gathered* data concerning a (specific content ar^a, the metric system of 
measurement, * With less" th^n one calendar year left before the metric ^ 
units are ^ to be the predominant units ,used in the schools in all, instruc- . 
tion/ it wai3|found that a malority of teachers are* using both the metric ^ ^ - 
and British units of measurement in their teaching} 

All seven groups of teachers surveyed were asl^ed to rate each item 
in a list o^i resources according* to the usefulness of each in their^ plan- 
ning day-tO|r<iay* lessons or units in mathematics. , All seven groups of^ 
teachers agteed that the- students^ textbook was a useful resource and the 
elementary r^achers felt that the agcompanying teachers' guidebook was 
useful. All seven groups also agreed that the least useful resources were 
^ sch(X)l dist:fict~^athematics Specialists and supervisors. 

In ranljiing sixteen factors purpj^ted to affect mathematics instri^- 
tion, elemei^tary t^eachers g^ve high, ^iority to eight 'of the factors.. The, 
eight items canibe organized into the folldwing thr^e groups: ^teaching 
loa^ ~ i^edxj^plffc n of class size, reduction of total pupil load, greater 
release t&eii £t)i lesson preparation; materials — more mathematics mani- 
pulative maderidls for ' indivJLiuar classrooms, textbooks mo^e suited to , 

'instructional needs, curriculum guides that outline content in specific 
terms ,^ curriEulub guides th«t offer^mor.e assis:^ance in the instructional^ 
prgcess; training — more effective in-servibe and professional develop-' 
ment. ^he s'econdafy mathematics teachers gave high priority^ to each of - 
t'he following foir factors: reduction of class size, textbooks more 

^uit^ to initruitional needs,- ability' grouping of students for classes, 
and reduction of Itotal pupil load. v. 

' ' 'Soiife very cllear patterns wer^ identified .from'. t^ie data gathered con- r 
cerning the frequency of u^e of selected media,* materials, and metho^ in 
the teaphmg of mlathematics. Elementary teachers .make frequent use of 
only one^dfeditjim', tthe chalkboard, in presenting mathematics lessons. Though 
th^ overhead iroj^ctor is making some inroads, the chalkboard is also the 
most popular medium for ^presenting secondary mathematics instruction. ^ 
Although eleme/itdin^ teacher^ tend to mak^ -frequent use of many more dif fer- 
ent .materials Ahan Secondary mathematics teachers^ teacher-prepared mater- 
.ials head tke^Hst fox all seven groups of teafchers surveyed. Total class* 
, instruction arid individualizid instruction rank first and> second in^ f r4r- 
quericy'of use lof methods for presenting mathematics instruction" for each 
of the seven 'giroups of teachers Purveyed. Those two methods wei?e well 

tTier method listed. Learnin^centres were used much more' ^ 



ahead of any o 

.often by primajry teachers than by any of -the others. 



All seven groups/of teachers were in agreement that elemen- 
tary students_should not be allowed to use hand-held calculators and 
senior secondary students should be. If students are allowed to u^e hand- 
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held calculators, regardless o^the grade level of the students, they ♦should 
iJot be allowed unrestricted use'ahd they should not be allowed to use hand-" 
hfeld calculators on tests. Students are allowed to use hand-held calculators 
to. check work, to shorten computation t*ime and effort in class work, and 
on no n-te st assignments. Hand-held calculators ar.e also used to offer 
enrichment problems. ,The main u^' elenjgntary teachers make of hand-held 
calculators is to show their students how tc use hiind-held', calculators. 
"Secondary mathematics teachers use hand-held calculators in their classes 
to shorten computa^tion so that concepts may be covered in mo i>e* depth and 
many more examples of the concept may be shown. ' ' 1 

,Over seventy percent^ of the secondary mathe^natics teachers responded 
»that their school does not use a. computer* for instructional purposes.^ 
Another seventeen percent resp*onded that their^ school uses a computer for 
instructional purposes, but that they do not use a computer* iti 'their mathe- ! 
matics class. TJi^ schools that do use computers for instructional purposes 
make use of -the computer in many different classes. The teachers that use 
a computer in feheii: mathematics classes seem^ to use it in similar fashion. . 

Teachers were asked t'o rate eight 'evaluation techniques, four ^each§r- 
prepaired and four otihef-prepared, according to tha^ importance, they give jto 
each. The elementary teachers rated each of the fouY teach^-prepared 
evaliiatioiv techniques well above any of- the other-prep'ar^ed ones'. ' The • x 
secondary mathematics teachers rated teacher-prepared t^ts far above any 
dther evaluation technique. Secondary mathematics teachers also- attached ^ 
Importance to evaluating^of perf ormaijice on. assignment's and teacher observ-' " 
ation of students' work. > . ^ ■ ; 

Among 'the sources of^ mathematics assistance listed,^ a majority pf " the / 
elementary teachers Reported thB availability x)f only one, the mathematics 
resource person at the district leve*l. * A, very slight maicrrity of the ' 
secondary mathematics teachers reported the availability of mathematics 
assistance from Learning Assistance Centres a^^^nathematics resource per- 
sonnel at tfie school level. 1^^%* 

With respect to the existence %f a mathematics program designed by ,the 
teachers of a school to serv^e as the bas^.s fpr mathematics instruction for 
that school, qnly. about' fifteen percent of the elementary teaCh^rs reported * 
the existence of such programs. A majority of the secondary mathematics 
teachers reported-^the existence of such programs. 

The Grade 8 and 10 teachers agreed that students should spend less 
^than thirty minutes per dav of *out-Wf -class time on mathematics assignments,. 
^ The Gfade 12 mathematics-^^achers feltlthe students should spend thirty to' 
sixty minutes per dafy. ^ 

• V r *^ 

5vll Summary of Recommendations ^ . . . *. 

Eeccmnendat%OK 5^1 : School districts should explore ways and means of 
making ^specialists ^ services more readily available ^and of more benefit 
to elementary teachers. . ' ' . ' • 

* ^ ' * * , 

/ ' ' ' . 
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Reoofmendatidn 5-2 : School districts should explore ways and Jieans of 
making specialists^ services more , readily available and of more benefit 
to secondary teachers. 

Recommendation 5-3: .Teachers of mathematics at all .levels should vary 
their teaching approaches to include such techniques as the use of learn 
ing centres_(xnd mathematics laboratory activities. Teacher educators 
should encourage their stjxdent teachers to develop the skills required 
to use such^techniques. 

Reooitinendation 5-4 : Learning Assistance Centres for mathematics should 
be i made more readily available in the schools of BxC- ^ ^ , 




CHAPTER 6 
XEARNING OUTCOMES - 
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, One of the most important facets of mathematics instruction is what / 
the teacher expects the students to be able to do onc^ th4 instructional / 

.period is completed* Part II. of the questionnaire contained items con- / 
cerning the learning outcomes" expected by the teachers/pf mathematics. y 
All teachers, ^cept the Grade 12 teachers, were ^sked to ^bnsider a list 
of learning outcomes, for their specif ied^/gridWlev el/and ^ Vate' each 

.item according to its importance in their vk&^l ^etoQdary teachers were 
also asked to rate a list, of learning outcomes in /order to determine which 

.were important for entering Grade a students/ kYL seven groups pf teachers 
reacted to a list of learning outcomes with respect to their importance 
for a student upon completion of s^ond'ary sch^l. 

6 J, Relative Importance of Selecjited. Curricuj4r Objectives 

Teachers at the Grades 1, ^, 5, 7, 8,- and 10 levels were asked to 
rate each of a number of currioiilar objectives for their respective grades 
on a scale from 1, Not Imporfaiit, to 5, Very Important. The results for 
each grade are discussed separately in the next six sub-sections. 

Grade ^12 teachers did. nbt respond to such a question for two reason^. 
First, Grade 12 Mathematics is optional so no one list of learning out- 
comes would suffice for the many different mathematics courses offered, 
and second, all the teachers responded to a list of learning outcomes ^ 
for Secondary school graduation. 



6.i;i Gtade 1 Teacher s 



Seven poss^^ble learning outcomes for a Grade 1 mathematics 
program were presented to the Grade 1 teachers. The results are i 
Table 6-1. ^ / 



Table 6-1 
Grade One Learning Outcomes 



i 


Average Rating 


Recall with reasonable speed and accuracy 




the addition, subtraction and multipli- - 




cation facts to 10 


4.53 


^ Solve simple problems involving addition 




and subtraction 


4.40 


Recognize the role of zerb In addition 


4.29 


Group by tens and ones and relate this 




to place value 


4.14 


Use the centimeter to measure and 




compare lengths 


3.57 


Classify geometric shapes 


3.52 


Relate multiplicatfbn to r'epeated addi- " 
^ tion using^ products to 10 




3.10 



Th^ following four items had ratings higher than 4.0: recall 
with reasonable speed and accuracy subt^/action and multiplication 
facts to 10; solve simple problems involving addition and subtraction 
recognize the 'role of zero in additior/; and group by tens and ones 
and relate this to place value. The ^wo learning outcomes not re- 
lated to computation received avera^ ratings of about 3.5. 

6.1.2 Grade 3 Teachers . ^ 

The list of possible learning outcomes for a Grade 3 mathe- 
matics program contained sixteen items. The results are presented* 
in Table 6-2. 

Table 6-2 ^ 
^ Grad^ Three Learning Ou^omes ^ 



Average Rating 



4.39 



Solve addition and subtraction examples 
with 2, 3, and 4 digit numerals, with * 
and without regrouping ' , 4.82 

Solve multiplication exampledffor pro- 
ducts to 50 V * ^-71 

Recall multiplication facts to\50 % 4.61 

Understand 'the place value of numerals ' ^ 
to 9999 ^ ' Vl ^ 4.54 

Translate a word problem into mathe- 
matical symbol H and. solve using 
appropriate operations 

U&e expanded notation in renaming numbers 

to 9999 . . ^-^2 

Read a thermometer in degrees Celsius . * - 3.72 

Estimate and measur^ length in metric * 

units to kilometers 3.67 
Estimate and measure capacity in 

milliiitres and litres^ ^ 3.43 * 

Round off number^ to .the nearest. 10 or 

10*0' ^ ■ ' . 3.41 

Determine Aass by balancing in grams 

and kilograms • 3.27 

Use graphs as a means of recording 3.23 
Determine area by covering two dimen- 
sional spaces with centimeter 

squares . 
Construct simple geometric models of 

solid and plane shapes 2.88 
Recognize axis of symmetry from exper- 

ience with concrete mateprials ^ 2.63 

Read and \Trite Roman numerals to 12 2.37 

> \ 
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The- Grade 3 teachers rated three items below 3.0 on the scale. 
Xhtise items, in descending order, were: construct simpre geometric 
models of solid and plane shapes; recognize axis of symmetry from 
ei^erience with concrete materials; and read and write Roman numerals 
^A:o 12. /The^f irst four Orf the five items with an average rating 
greater than 4.0 (th^ ^owe^t was 4.39) were computation oriented. ' 
The five .items, in defending Qfrder, were: splve addition and sub- 
traction examples^^^r^ 2, 3, and 4 digit numerals, with or without 
regrouping;* solve miiixipllcation examples for products to 50; recall 
multiplication fact/' to 50; understand the place value of numerals ^ 
to 9999; and" tfanslate a word problem into mathematical symbols and 
solve using* appro/riSte operations. 

Grade 3 teachers, gave high ratings to the^otSputation oriented 
learning outcomes as did Gra'^te 1 teachers. Six /of the sixteen learn- 
ing outcomes ^ere classified as computation oriented.j^^ When the out- 
comes are placed in descending order based upon their average ratings 
five of the first six are seen to be computation oriented. The 
first six are followed by three metric measurement outcomes and the 
final computation oriented learning outcome. The last six learning 
outc6m*es consist of two on metric measurement, three on "geometry, 
and the one on Roman -numerals. * » . ' 

6.1.3 Grade 5 Teachers ' ^ 

i • Seventeen possible learning outcomes for a Grade 5 mathematics 
^program were rated by the Grade 5 teachers.' The average rating for 
each is presented *in Table 6-3 . . ' ^ 

The Gtade 5 teachers rated three of the seventeen items as 
'being below B.O in importance as learning outcomes for a Grade 5 
mathematics ^program. The thr^e items were: perform experiments 
•^involving translations, reflections, rotations, and flips; perform 
investigations and arrive at conclusions related to tiling (tessel;r 
lations); and identify the circle and its parts. 'Tliey rated eight 
of the items above 4.0. The eight Items, in descending order, were:^ 
recall basic number facts; indicate the place value of each digit 
' of a numeral in standard notation; use the division algorithm^yith. 
whole numbers; use the addition algorithm with whole numbers, 'common 
fractions, and cjecimal fractions (to lOOths); use the subtraction 
algorithm with whole numbers; common fractions, a^d decimal fractions 
(to lOOths) ; construct and solve word problems arising out of in- 
vestigations; use the multiplication algorithm with whole numbers, 
common fractions, and decimal fractions (to whole number X lOOOths); 
and use instruments to measure length, area, volume, capacity, mass, 
and temperature in metric units. • . ^ 

Following the same pattern set by the Grade 1 and 3 teachers. 
Grade 5 teachers gave the highest ratings to computation oriented 
learning outcomes. When ,the list of outcomes is placed in descending 
order, as in Table 6-3, tHe top five items are computation oriented 
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and the last four ar6 not. 




^ Table! 6-3 

, ^"^^^^^Gtside ?±v\^eai^s^i^ Outcomes 



Average Rating 



Recall basic number facts ' 4.87 

Indicate place value of each digit of a 

numeral in standard notation ^ 4.52' 

Use the division algorithm with whole 

numbers ' , 4.51 

Use the^ddition algorithm with whole 
numbers, common fractions, a^d deci- 
mal fractions (the lOOth^ ' .4.39 

Use the subtraction algorithm"* with whple 
numbers, common fractions, and deci- 
mal fractions (the lOOtbs) 4.37 

Construct' and solve words^roblems • . 

arising out of investigations 4.21 f 

Use the multiplication algorithm with ' 
.whole numbers, common fractions, and 
decimal fractions 

(to. whole' number x'lOOOths) 4.16 
Use instruments to measure length, 
area, volume, capacity, mass,. arid 

temperature in metric units 4.08 . 

Regroup as required for algorithms 3.73 
Interpret graphs / 3.71 

Expires^, a number a^s the product of it^ 

prime factors ■ . 3.54 

Construct graphs ' 3.44 

Write'n,umbers in expanded' form, . 3.42 
Identify and list properties of common 

three dimensional geometrical forms 3.06 
Identify the circle and its parts ^ 2.89- 
Perform experiments involving trans- 

"lations, reflections, rotations, 

and flips ' '""^ ' 2.11 

Perform investigations and. arrive' at 

conclusions relafed to tiling ^ »^ » . 

(tessellations) - < 2. 11 



6.1.4 Grade, 7 Teachers ' - 

• ' f The longest list oi learning outcomes for the* felementS?:^^i r- 
grades was presented to the Grade 7 teachers and it contained twenty 
one Items to be rated according to each one's importance in a 
Grade 7 mathematics program. The results are presented in Table 6-4 
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Table 6-4 
Grade Seven Learning Outcomes 



Average ^ting 



1- 



{ 



\ 



Perform tHe operations of addition, sub- 
traction, multiplication'and division 
with whole numbers, common fractdqns; * 
and decimal fractions 

Perform in the correct order, a calcu- 
lation involving more than one of the 
four basic operations 

State the value represented by each digit 
in a mul*djgdigit decimal numeral 

Solve simpleapen sentences 

Test the appropriateness of an answer 
to a problem 

Write a percent numeral for a fraction 
* numeral or a decimal numeral 

Solve problems involving percent 

Write a decimal numeral far a fraction 
numeral and vice versa 

Use instruments to measure Jength*, 

. area, volume, capacity, mass, and 
temperature in metric units 

Translate word problems into open 
sentences 

Write sets of equivalent fractions^ 

Calculate perimeters of rectangles 
and triangles^ , ^ 

^Draw ,or interpret scale diagr^ams^ 

Calculate the lowes^ • common multiple 
(LCM) of two or more wh6le numbers 

Calculate the greatest common factor 
(GCF) of two or more whole numbers , 

Write a whole number as a product of its 
prime factors - ' / • 

Use a compass and -fetraight-edge/ to 
copy an angle 

Construct a flow chart to fit a verbal 
description of an operation or pro- 
cedure ' 

Write a decimal numeral in expanded form 
using powers* qf 10 in exponent, form 

Identify from a diagram, or draw a . 

' d^'iagram, illustrating acute, 
right and obtuse angles v, 

Use a compass and straight-^dge to 

bisect an angle 

1^ * I 



~1 



4.88 

4.50 

4.48 
4.40 

4.38 

4.27 
4.27 

'4.26 

4.25 

4.22 
3.98 

3.84 
3.64 

3.59 

3.53 

3.40 

3.27 

-3.21 
3.20 

3.17 
3.12 
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ude Grade A^teachers ranked ten the. twenty-one learning 
9utcomes above 4.0 Nth e^\ lowest of these IJeing 4.22. The ten vlearn- 
ing,6utcoines, in descending order, were: perforin the foirf^asic 
operations with whole numbers, fractions, and ^decimal?; perform, in 
* the* correct order,' a calculation involving mor^ than one of the four 
1 basic operations^ state the value represented by each digit in a 
multi-digit decimal numeral; solve simple open sehtences; test the 
\ appropriateness of an answer to a problem; solve problems involving 
^ percent; write a percent numeral for a fraction numeral or a deci- 
mal numeral; write a decimal numeral f or *a fraction- numeral and 
vice versa; use instruments to measure length, area^ volume, capa- 
j:^5^4ty, mas6, and temperature in metric units; and translate word ^ 
problems into open sentences. All twenty-one of the* learning out-^ 
comes listed for a Grade 7 mathematics program were also presented 
to the secondary mathematics teachers. The secondary teachers were 
asked to rank each item accord^^ng to its importance for an entering 
Grade 8 student, those results are presented in Section 6.2.2.* 

; 6.1.'5 Grade 8 Teachers 

As with the elementary teachers, the Grade ^8* and 10 mathe- 
matics teachers were asked to respond to a list of learning outcomes 
for their particular grade level. There were twenty-three learning 
outcomes presented to the Grade 8 ifiathema.t ics teachers. The data 
are summarized in Table 6-5. , » v 

The computational learjting outcomes tend %o be grouped ^nto- 
larger outcomes for t^ Gra<Jfe,8 list. Of tjie twenty-thfee ^learning 
outcomes listed for Grade/8, only three deal specifically with per- 
forming compfjutation. All three, however , were ranked , among the top 
.five learning outcomes. The JSrade 8 mathematics teachers ranked ten 
of the learning outcomes higher than, 4.0. The^ten outcomes, in des- 
cending order, were: perform the four basic operations with whole^ 
numbers, common fractions, and decimal fractions; perform the four 
basic operations with integers; write a decimal numeral fraction 
numeral and percent nuiopral for any number given in one of the three 
forms; solve problems involving percent; perform, in conventional 
order ,^ a calculation ini^ving a series of operations;, state the 
value represented by each digit in'^a^multi-digit decimal; solve open 
sentences; test the appVopr-iateness orian answer to a problem; tran^ 
late verbal problems into open sentenc6^; and calculate perimeters 
and areas of circles, rectangles, and triangles. Grade 8 is Jthe low- 
est grade level of thoie^urveyed that ranked a geometry l&arning 
outcome greater than 4.0. 1 

^ The use of set notation and constructing. 4 flow chart to_f it 
a verbal description, were the. only two learning outcomes that were 
ranked below the mid-point on the scale. 



Table 6-5 , \ ^ ' ■ 
Grade Eight Learning Outcomes** 



Average/ Rating 



Perform the four basic operations 
with whole numbers, common f?^^"' 
tions, and decimal fractions 
P>erform fhe four basic operations 

with integers . 
Write a decimal numeral, fraction 
numeral and percent numeral for any 
number given in one of the three forms 
Solve problems involA^ing percent 
Perform, in conventional order, a cal- 
culation involving a series ot , 
operations 
State the'-value represented by each 
digit in a multi-digit decimal 
numeral 5 ^ 

Solve simple open sentences 
Test th,e appropriateness of an 

answer to a problem 
Translate verbal problems into open 

sentences 
'Calculate perimeters and areas of 
circles,' rectangles, and triangles 
Round a decimal numeral to a specified 

place value 
Use the Pythagorean Theorem to calcu- 
late a side of a right triangle 
Calculate the LCM of two or more numbers 
Calculate the GCF of > two or mor^ numbers 
Write a whole number as a product of 
j^its prime factors ^ 
Use a compass and- straight-edge to T?i- 

sect an angl^ and bisect a^ilne segment 
Use a table to find the ^proximate 

squa^ root of a numbei;. a 
Write declinal numerals in' exuded form 

using powers of ten in-exponent . fooa 
Draw or interpret scale drawings 

e a compass and straight-edge to con- 
struct a perpendicular to a line from 
a point not on the line and a parallel 
to a line through a given point > 
Write decimal numerals in scientific 
notation 

Construct 'a flow chart to fit a verbal , 

description 
Use of set*notation 



- A. 93 



•4.72 



4.56 



A. A3 



A. 39 
^.39 



'Am - 

■ .A^^ii * 

3.98 

' 3 . 60 
3.^.0.4 
3.45, 

3.A1 '\ 

3.36 

3.35 

3.3a 
3.M 



3.19 

3.12 

2.72 
2.66 , 
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Of the twenty-one learning outcomes listed^ far'a Gride 7 mathe-v 
patlcs pi^gram and the twenty-threq listed for Grade ^ fourteen were 
common to bothi^rade Jevels. The results on the common it^s in 
Tables 6-4 a^d 6-5 reveal .that the Grade 7 and 8^ teachers gavlysimilar 
tatings to- these learning outcomes. On ten of -the fourteen learning 
outcomes the two averages differ by 'on^- tenth of/a gpint or less. On 
the other four, the Graded teachers ranked tWb if^ems higher and two 
items lower, than their Grade 8 counterparts, 



6.1.6 Grade 10 Teachers 



Grade 10 teachers were presented a list Qf^ twenty-three learn- * 
ing outcomes, but only three were taken from the Gra4e 8 list. The 
data for the Grade Jjb teachers are summarized in Tab^ 6-6. * 

Grade 10 teachers rated nine of the twenty-three learning out- 
comes higher than 4.0. Thbse^ nine learping outcomes, in 'descending 
order, wete: perform the four bas^fc operations with .whoXa numbers, 
coiranon fractions, and decimal fractions; perform tlje^ f §jur basib opera- 
tions with irjftegers; write a decim^ numeral, fract;Lon^numeral' and 
percent numeral 'for any number- -gi^en in one of thethree f^rms; solve 
word problems algebraically; calculate ope side of a Tight-angled 
triangle given the other two siS^s; "solve problems involving slapfe 

^interest; add and multiply polynomials; solve systems of^inear equa- 
tions; giv^n an equation in^ two vVriables, graph the equation in - 
the coordinate plane. Again, the computation learning outcomes are ^ 
ranked at the head of the list, but the nine highly Mnked 'items In- 

^clude two geometry learning outcomes and three algebfa learning out- 
comes. , The first three items in Table. .6-6 were al^a-Listed as learn- 
ing outcomes for Grade 8. The' Grade 8 and 10 teacVers' ranked all 
three learning. outcomes> very highly. The lowest rating obtained for ^ 
any of the common items by either group was'4.48'': ' . 



The Grade 10 teachej^-^^nked three of the iWrnJng outcomes 
below 3.0 on^the scale: exglaip the nature of annui^ties; calculkte 
the resultant vector for two gifven vectors bv a, scale drawing; and 
use elementary BASIC as a progframming languages to write, e:«ecute, 
and debug feimple programs. / * ' - , . ' ' ^ 
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Table 6-6 
Grade Ten Learning Outcomes 



^verage Rating 



J Perform the four basic operations with 
whoTe numbers, common fractions, * 
* decimal fr^tions ^ 
Perform the four basic operations with - 
integers 

Write a decimal numeral, frarctipn 'numeral, 
I and percent numeral for atiy number given 
in one of the three forms 
Solve word problems algebraically 
Calculate one side of a right-angled tri- 
angle given the other two sides 
Solve prob'lems involving simple interest 
Add and multiply polynomials 
Solve systems- of linear equations 
Given an eauation in variables, graph 

the equatjion in the coordinate plane 
Use the laws of exponents, in simplifying 

expressions with integrial exponents 
Write the'^quare A>f any 'b|j.nomial as a 

trinomial 
Factar a quadratic trinomial ^ 
Explain "the meaning of compound interest 
DeteiHnine Whether two triat^gles are 
similar 

Divide a given polynomial bW a (linear) 
binomial 

Specify the sine, cosine, arid tangent 

of an acute angle as the r^tio ,o£ two 

sides of a right triangle 
Calculate products and quotients, using 

scientific notation 
, Calculate the true rate of interest in 

installment payments when giyen the 

formula 

,Use the axioms of the real numbers 
Distinguish between rational ana ixr 

rational numbers by -tfieir decltnal' form „ 
I Explain the nature of annuities 

Calculate the resultant vector two 
^ given vectors by a scale diagri 
. Use elementary BASIC as a programiAing 
language to wri^e, execute, and i^ebug 
simpie programs^^^/^ 



. ^-75 
4.65 

4.48 
4.35 

kAh 
4.11 
4.06. 
4.06 

( 4.06 

3.90 

^3.82 
3.81 
3.80 

3.71 

3.48' 

3.45 
3.42 



3.42 
3.1^9 

3;25 

2.96 
2.73 
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6.? " Minimal Objectives fo^ Mathematics / 



6.2.1 Secondary/School Leaving Obj ectives 
« ■ ' 

*^ • A list of twelve learning outcomes for graduation from' second- 
ary school was presented to all seven groups of teachers. They were 
asked to rank the learning outcomes according to their importance. 
The scale used for. the ranking had three points: Optional; important, 
but nc^t essential; and Essential. The data for each group of teachers 
on e^ch learning outcome are summarized in this section. The average 
rankings were computed using the weights shown in Figure 6-1. 

I Response ~ Weight 

Optional" , , 1 • \* 

Important, but not ^^'h, 
^ essential 2^' 

Essential 3- 

Response Scores ^ 

Figure 6-1: Weights for Ratings^^f^earning Outcomes 

All seven groups were also ^ed at \>hich grade level they 
felt students should be required to take a mathematics course. The' 
* percent of positive' response for each grade level from g-aoh gro^up of • 
' teachets is afso presented. 

Elementary Teachers 

' ' , * * . 

Tlte average rating for each of the twelve learning outcomes 
from the -four groups of elementary teachers is presented i^i Ta)5le 6-7. 

^s^Over ninety-eight percent of the elementary tek^hers fg^t that 
it was essential that a secondary school graduate be ab^Le to accura- 
tely perform the four basic operations with whole numbers. Only 
about sixty-three percent of them felt it was .essential that gradu- 
ates be able to compute with common fractions, though about thirty- 
four percent more felt it was important, but not essential^.' About 
seventy-s^en percent, of the elementary teachers felt that the ability 
to compute *with decimal fractions was essential. • Substantially fewer 
held this opinion about computing with common fractions. 

* \ 

Three other learning outcomes were marked as essential by a 
large majority of the elemenf^ry teachers. Ninety-three percent of 
the elementary teachers felt that graduates should be able to u^e 
the metric units of measurement. The elementary teachers also felt 
it essential that graduates should^be able to apply their mathematical 
knowledge to physicaL world situations, Seventy-five pe^rcent, and to 
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• Table 6-7 

Elementary Teachers: Learning Outcoines!<^f oi^Graduat4.on 
fVoYn Secondary 'Schbol 





Grade 1 


Grade 3 


Grade 5 


Grade 7- 


Accurately perforin the four basic oper^— 








* % 


L ions wicn wno±e numoer s 


2.97 


3 . 00 


2.98 


2,98 


Accurately perform the four basic opera- 




*• 






tions with common fractions^ ' * 


,2.57 


2.60 


2.57 


2.63 


Accurately perform the* four basic opera- 










tions with decimal fractions 


*2.62 ^ 


2.69 


2.76 


2.89 


use cne oasic lormuias tor arreB ana 








• 


volume 


*2 .29 


2.44 


2 .45 


2.48 


use zriQ, rycnagorean ineorem 


1 . d4 


1 £ Q 
1 . DO 


1 .69 


1 . 61 


Solve linear, equations 


*1.99 


2.10 , 


2.12, 


2 .17 


Solve quadratic equations 


1.68 


1.72^ 


1.70' 


1.6^ 


Use tTie metric units of measurement ^ 


2.91 


2v92 


■ 2.93^ 


\2.93 ^ 


Evaluate the given \algebra[ic ex- 








pression 


*1.83'' 


1.91 


1.'92 


2.. 00 


. Recognize and nam6 geometric figures 


*2.37 


2.33 


1.1b 


2.17 , 


Apply mathematical knowledge to 










physical world situations 


2.7i ' 


2.78'^ 




2.75 


Apply mathematical knowledge to con-^ 










sumer related situations 


2.87 . 


2.92 


2.87 


- 2.89 



V. * indicates a significant difference at the 0.05 level among respondent groups. 



consumer related situations, ninety percent. 



.1. 



Forty-three percent of the elementary teachers felt that use 
of the Pythagorean Theorem should be an optional learning outcome and 
fdrty-one percent felt that solving quadratic equations should be 
optional . 

In Table 6-8 'the results for the* item 'dealing with the grade 
levels at which students should be retired to take either an academic 
or non-academic^ mathematics course are presented. The data in Table 6-8 
are the percent of the teachers giving a positive response to' the 
specified grade • ^ ^ 

Currently in B.C., mathematics is requited in Grades 8,^ 9, 10 
for graduation, while mathematics in Grades 11 and 12 is optional. 
Almost ninety-nine percent of the elementary teachers felt that a 
mathematics course should continue to be required in Grades* 8-lOi 
Over eighty-four percent of them felt that a mathematics course ^ould 
be required at the-jQrade 11 levej. and over seventy-three percent felt 
tjiat a mathematics course should be required in Grade 12. It is , ^v.^ 
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interesting tio note that there are no statistically ;significant 
differences amottg Va^^^g^ ^Si^Table 6-8. 'All four groups had similar 
opinicms regarding the requirement of a mathematics course at. each 
of the grades listed. ^ ' • ^ 

• . * ' . » Table 6-8 ^ ^ - ' 

- Elementary teachers: Grade Levels of Required 
A Mathematics Courses 



Qrade 1 Grade 3 Grade 5 Grade 7 

' — 

Grade 8 ^ 100.0 . 99-8 99.6 . \ 100.0 

" ^ ' 7 

Grade 9 99. S 99.1 99.1 ^ ; 99.8 

f- Grade 10 v 99.1 • '96.8 97.1. 97.3" 

^ Grade 11 87.1 54.2- . 83.3 ,g2.7 * 

•Grade 12 ^ 76.1 73.2 ' - 71.3 71.9 



Secondary Teach ers 
— 



The average ranking for each of the twelve learning outcomes 
from the three groups of secondary mathematics feeachers is'lSresented 
in Table 6-9.. . ' ^ 

All but four of the 744^ secondary mathematics teachers rer- 
spond4.ng felt that it was essential that a, secondary school graduate 
beVble ^tq accurately perform the four basiq operations w'ith. whole ' 
numbers. This rate does not drop much for fractions and decimals. 
Over ninety-three p/fercent t)f the seconcjary' mathemaMcs teachers felt* 
the ability to compute\vilth coimnon fractions x^a^easential^S^r^radu-- 
5tes; over ninety-seven percent -felt that'^W'ability to'^compute 
with decimal fractions was* also^^fissential. / 

Eighty-nine percent of the teachers felt it was essential 
for grad&tes to .use the mettic units of measurement. Graduates 
being able tjojise the "basif formulas for area and volume was felt 
to be essential t^seventy-five^ percent ojfe^e respondents. The. 
teachers also felt that yt was e'sfiential tn^t graduates b^ able to 
apply the mathemtical knowledge td physical, world situations, . 
seventy-s^x percent, and consumer related situations, eigh^-se 
percent.* ' % ' ^ 

V 

Solving quadratic equations was the learning outcome with 
the lowest, average. Almost thirty-^five percent \of the secondary 
mathematics teachers responded that solving quadi^atic equations 
should be an optional learning outcome. \ ^ ■ ' 
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Table 6-9 

Secondary Teachers: Learning Outcomes for Graduation 
from Secon<!ary School 





Grade 8 


Grade 10 


Grade 12 


\ 

Accurately perform the four basic opera- 








tlons with whole numbers 


*3.00 


3.00 


2.97 


Accurately perform the four basic opera- 








■^tions with coimnon fractions 


2.92 


,2.94 ■ 


2.93 


Accurately perform the four basic opera- 






tions with decimal fractions ^ . 


2.98 


2.97 


2.94 


, Use the "basic" formulas for ^area and 








volume -— ' 


2.76 


2.72 


• 2.62 


Use the Pythagorean Theorem 


2.25 


2.25 


2.28 


Solve linear equations 


2.37 


2.25 


2.39 


Solve quadratic equations 


1.79 


1.80 ' 


1^92 


Use the metric units of measurement 


*2.92 


- 2^75 


2.88 


Evaluate a given algebraic ex- 








pression 


' 2.32 


2.23 


2.30 ' 


■Recognize and name geometric figures 


2.39 


2.40 


2.28 


Apply mathematical knowledge to 






physical world situations 


2.77 


2.73 


,2.67 


Apply mathematical knowledge to con- 








sumer related situations 


*2.90 


2.85 


2.80 



* indicates a signfficant difference at the 0.05 level among respondeat 
groups: . ' 

A comparison of the data in Tables'' 6-7 and 6-9 reveals 
sev^eral interesting patterns. Secondary mathematics teachers ranked 
ten of the>twelve learning outcomes higher than did the elementary 
teachers. All the groups were in agreement on computation with 
whole numbers, use of the metric units of measurement, and both 
situations concerning application of mathematical knowledge. The 
greatest difference between the averages of the elementary teachers 
and secondary mathematics teachers was on the use of the Pythagorean 
Theorem. There were also sizeable differences, twanging from 0.31 to 
0.37 on the three-point scale, between the averages of the elementary 
teachers and the secondary mathematics teachers on the importance of 
graduating with the ability to evaluate an* algebraic expression, com- 
pute with common fractions, and use the basic formulas for area and 
volume. * I 

In Table 6-10 the secondary mathematics teachers' results for 
the item dealing with the grade levels at which students should be 
required to take either an s^cademic or non-academic mathematics 
course are presented. The data in Table 6-8 are the percent of the 
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teachers giving a positive response for the specified grade/ 

Table 6-10 

Secondary Teachers: Grade Levels of Required 
Mathematics Courses ' . 







Grade 8 


Grade 10 


Grade 12 


Grade 


8 


99.5 


99.6 


100.0 


Grade 


9 


* 99.7 


97.4 


98.9 » 


Grade 


10 


97.6 


94.9 - 


94.4 


Grade 


11 


* 79.0 


80.3 


65.9 


Grade 


12 


* 54.3 


43.7 


31.0 



* indicates a significant difference at the 0.05 
level among respondent groups. 



> Over ninety-eight percent of the secondary mathematics teachers 
f^lt that a mathematics course should continue to be required in 
Grades 8, 9, and -10. The level of positive response for Grade 11, 
while lower, still represents about seventy-eight percent of the 
secondary mathematics teachers./ Significantly fewer Grade 12 mathe- 
matics teachers than "Grades 8 and 10 wanted to extend the required 
mathematics courses into Grade 11. The level of positive response 
dropped below fifty percent for Grade 12. A majority of the secondary 
mathematics teachers did not want a required mathematics course in 
Grade 12.^ Two out of every three Grade 12 mathematics teachers 
wanted the optional status of the mathematics courses in Grade 12. to 
remain.^ ^ 

A comparison of the data for elementary" teachers and secondary 
mathematics teachers shows that on the first thi;ee grade tevels,v lioth 
groups feel ve'ry strongly that the requirement 'of a mathematics 
course should continue. About six percent more elementary teachers 
than secondary mathematics teachers were in favour of a 'require* 
mathemat4cs course in Grade 11- The most significant difference, , • 
however, occurs at the Grade 12 level with over twenty-five percent • 
more elementary teachers t!han secondary mathematics teachers wanting 
a required mathematifcs course at the Grade 12 level, ffhe -elementary 
teachers were in favour of a required mathematics course at the 
Grade 12 level by almost a three-to-one margin; a majority of the 
secondary matheiaatics teachers did not want a required mathematics 
course at the Grade 12 level. 

6.2.2 Elementary School Leaving Objectives 

Just as the elementary teachers were a$ked to react to a list 
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of learning outcomes for graduation from secondary school, secondary 
mathejjatics teachers were asked to react to a list of learning out- • 
comes for completion of elementary school. They were asked to rank 
each of twenty-one learning outcomes on a scale with three points: 
Optional; Important, but not essential; and Essential ,^he average 
ratings, presented in Table 6-11, were computed using the weighting 
scheme shown in Figure 6-1. "^"'"^ 

*» 

Of the eight statistically significant differences,, half were 
caused by the Grade 8 teachers ranking the item significantly lower * 
than the Grade 10 and 12 teachers. 

Dividing up the three-point scale and looking at the data in 
Table 6-11 show^ that no learning outcomes had averages- between 1.0 
and 1.5, six were between 1.5 and 2,0, eight were between 2.0 and 
2.5, and seven were between 2.5 and 3.0. Sy 

The following seven items, listed in descending order, had an 
overall average greater than 2.5 on the three-poinjt scale: perform 
the four basic operations with whole numbers, fractions, and decimals 
state the value represented by each digit in a mul-ti^digirdecimal 
numeral; perform,- in the correct oi;der, a calculation involving more 
than one of the four basic operations; write sets of equivalent 
fractions; write a decimal numeral for a fraction numeral and vice 
versa; test the appropriateness of an answer 'to a problem; and write 
a percent numeral for a fraction numeral or decimal numeral. 

Since there were no learning%utcomes that averted between 
1.0 and 1.5, it' cannot be said that any of the learning outcomes 
had averages that were very low. The lowest ranked learning outcome 
construct a flow chart to fit a verbal description.- had an average 
ranking of, 1.55. . - 

» 

The learning, outcomes listed in Table 6-11 are identical to 
those listed in Table- 67A, w~hich dealt with the possible learning 
outcomes of a G^ade 7 mathematics program. The Grade 7 teachers, 
however, were ranking each learning outcome on a scalB froml, Not 
Important, to 5, Very Important. The only comparison which can be 
made of -the data in the two tables is, to compare those learning out- 
comes that were ranked relatively high in both tables. The Grade 7 
teachers ranked ten items greater than 4.0 on the five-poiilt scale. 
Of the ten highest ranked items^by the secondary mathematics teachers 
eight are in the Grade 7 teachers' top ten list. The two items that 
appeared on the top ten list for the Grade 7 teachers, but not the 
secondary mathematics teachers were ranked eleventh. and fourteenth - 
by the secondary mathematics teachers. Analogously, the Grade 7 
teachers ranked items e^^^venth and twelfth that were on the secondary 
mathematics teachers' top ten list. It appears that the Grade 7 
teacher^ ^nd the secondary mathematics teachers have similar opinions 
concerning the important learning outcomes for the elementary mathe- 
matics program. ' 



12 



0 



128 

Table 6-11 



Secondary Teachers:^ Learning Outcomes for an Elementary 

Mathematics Program 



Grade 8 Grade 10 Grade 12 



State the value represented by each 
, digit in a multi-digit decimal . \ 

numeral ^ 
Write a deciihal numeral in expanded . 
using powers of 10 In 
exponent form ^ 
Perform in the' correct ord^, a cal- 
culation involving more thdn one 
of the four basic operations 
Perform the operations of addition, 
subtraction, multiplicaticfti," and 
division with whole numbers, 
common fractions, and decimal ffacticfns 
Write a whole number as a product of its 

prime factors 
Calculate the" greatest common factor 
(GCF) of two or more <whole numbers 
Calculate the least common multiple 
^(LCM) of two or more whole numbers 
Write sets of 'equivalent fractions 
Write a decimal numeral for^a fraction 

numeral and vice versa 
Write a percent numeral for a fraction 

numeral or decimal numeral 
Solve simple open sentences 
Use a compass and straight-edge to 

copy an angle . ' , 
Use a compass and straight-edge to 

bisect an angle , . 

Identify from a diagram, or^draw a 
diagram illustrating ^acute, right, 
and obtuse angles 
Use instruments to measure length, area, 
volume", capacity, mass, and tempera- 
ture in metric units 
Translate word problems intb open 
sentences 

Construct a flow chart^to fit a verbal 

description « * - 

Test the appropriate'ness of' an answer 

to a problem 
Draw ox^ Interpret scalp diagrams 
Solve problems inv6lving percents 
Calculate perimeters of rectangles 

and triangles 



83 2.85 '2.80- 

*1.77 1.95 2.01 



2.65 


^ • 2.72 


2.76 

« 


. 2.96 


2.95 


2.97'- 


*2.01 


2.30 


2.35 


*2.00 


2.24 


2.15 


*2.08 


• 2.30 


'-2.26 


2.66 


2.77, 


2 .64 


2.64 


2.72 


2.74 








*2.10 


2.25 \ 


2.38 


*1.64 . 


- 1^86 


1.74" 


*1.60 


• 1.77 ■ 


1.65 


\ 

1.80 


1.91 


1.94 


2.39 


2.42 


2.42 


^ 2.07 


2.10 


2.21 


• ' 1.56' 


1-.51 


1.61 


2.56 


2.63 


'2.65 


1.73 


■1.79 


1.88 


2.30 


Z,35 ' 


2.49 


2.31 


?..41, ' 


" 2.49 



* indicates a significant difference at the^0.05 levgl among respon^nt groups 
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6.3 Summary ' * 

Six of the seven groups of teachers were presented lists of possible 
mathematics. learning outcomes for their specified grades. The teachers 
were asked to rate each learning outcome on a scale -from 1, Not Important, 
to 5, Very Important. Relative to the five-point sca^e, only about -ten ^ 
percent of the learning outcomes were given below average rankings. As 
expected, the computation-oriented learning outcomes were given' high 
rankings. All the Grade 3 learning outcomes that were ranked greater than 
4.0 were copputation-oriented. The geometry learning outcomes were given, 
relatively low rankings. by all groups of elementary teachers. The order 
of operations learning outcome on Grade 7 was ranked second out of twenty- 
one learning outcomes, but the order of operations item on the Grade 8 
Mathematics Assessment test yielded' the lowest performance on the test. 
The learning outcomes that were common to Grades 7 and 8 were given similar 
rankings, in most cases, by both groups of ^teachers. The final grade. 
Grade 10, followed the pattern that had been set by all the preceding 
groups by giving the computation-oriented learning outcomes high rankings. 
The Grade 10 mathematics teachers also gave high ratings'' to two geometry 
and three algebra learning otitcomes. ^ 

The results concerning' minimal mathematics objectives for graduation 
from secondary school showed very clear patterns. All seven groups of 
teachers put a high premium on 'graduates being able to perform the four 
basic operations with whole numbers, fractions,' and decimals. All seven 
groups of teachers alTso felt it,^is essential that graduates be* able to 
apply their mathematical knowledge in both physical world and consumer 
related situations. All teachers agreed that it is essent^ial that gradu- 
ates be able to use the metric units of measurement. , The differences of 
'^opinion between elementary teachers and secondary mathematics teachers 
appeared to be over the more technical aspects of mathematics. The two 
groups disagreed on the relative importance of a graduate being able to 
use the Pythagorean Theorem, to evaluate an algebraic expression, and to 
use the basic formulas for area and volume. 

All teachers surveyed were in agreement that mathematics courses for 
Grades 8, 9, and' 10 should continue to be required. Elementary teachers 
reacted slightly more strongly than the secondary mathematics teachers ' 
that there should be a required mathematics ^course for Grade 11. Elemen- 
tary teachers responded that they wanted^ a required mathematics cour&e in 
Grade 12 by almost a three-to-one margin. Less than fifty percent of the 
secondary math^atics teachers wanted suc^ a course. 
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APPENDIX A 
QUESTIONNAIRE FOR ELEMENTARY TEACHERS 
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(1) (2) (3) (4) (5) 
SCHOOL CODf 



BRITISH COLUMBIA LEARNING ASSESSMENT PROGRAM 

* ELEMEHTAI^ MATHEMATICS ^ 
A TEACHER QUESTIONNAIRE 




We appreciate the fact that school progran^at the pres*ent time are so varied 
that the questions posed here may not fit your school organization or philo- 
sophy. Where there is a lack of 'fit' between our questions and your 
organization or philosophy, please specify and- comment Use the last page 
for more detailed comment. In general. We would ask tnat you respond as 
Yuljy as you can. 



IMPORTANT 

ON THE LABEL ON THE ^ENVELOPE IN WHICH YOU RECEIVED 
THIS QUESTIONNAIRE IS MARKED A GRADE/YEAR LEVEL 
CORRESPONDING TO ONE OF THOSE BELOW. PLEASE ^CHECK 
THE) APPROPRIATE BOX AND RESPOND TO THE QUESTIONNAIRE 
WITH THIS ONE GRAdE LEVEL IN MIND» EVEN THOUGH YOU 
MAY ALSO TEACH OTHER LEVELS. 

G^^/Year 1 | | l 

^ Grade/Year 3 — | | 2 

Grade/Year 5 -r- I | 3 t 

Grade/Year 7 I U (6) ^ 



ON SOME ITEMS. MORE tHAN ONE CHOICE'MAY BE MARKED. 
SUCH ITEMS WILL BE PRECEDED BY '(MULTIPLE RESPONSE 
ITEM)'. 
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PART I 

BACKGROUND AND GENERAL INFORMATION 

CHECK THE APPROPRIATE CATEGORY: *— . 7" 
1. , YEARS OF POST-SECONDARY EDUCATION AS CF JUNE, 1977: 



1 

2 ' 

3 

4 

5 

6 or more 



1. YEARS OF TEACHING EXPERIENCE AS OF JUNE, 1977: 



1 or less — 

2-5 

6 - 9 

10-13 r- — 
14 or more t- 



-JL. 



3. (MULTIPLE RESPONSE ITtM) AT WHICH OF THE FOLLOWING LEVELS HAVE YOU 
TAUGHT? 



Prlmar:^ 

Intermediate 

- Junior Secondary 

- * Senior Secondary 



1 




2 . 




3 




4 




5 • 




6 


(9) 


.1 




2 




3 




4 . 




5 


(10) 


1 


(11) 


1 


(12). 


1 - 


(1,3) 


1 


(14) 



:roi 



IN YOUR UNflERGRADUATE TRAINING, WAS/IS MATHEMATICS ONE OF YOUR MfJOR SUBJECT 
AREAS? 



Yes 
No - 



a: 



PLEASE DO NOT 
USE THIS SPACE 



4 



(15) 
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' 1 



. 2 



5. 



HAVE YOU COMPLETED Al LEAST ONE COURSE IN MATHEMATICS CONTENT BEYOND 
"secondary GRADUATION? ' I 

- :■- - ■ V f 



6. 



HAVE YOU COMPLETED AT LEAST ONE COURSE IN HOW TO TEACH MATHEMATICS . 
(MATHEMATICS I^ETHODS COURSE)? 



Yes,, more than 10 years ago 
Yes, in the last 10 years — 
No — - 



1 

2 >^ 

3 . 



7. (MULTIPLE RESPONSE ITEM) TO WHICH OF THE FOLLOWING ASSOCIATIONS EX) YOU . 



CURRENTLY BELONG? 



B,C. Associatiqn of Mathematics Teachers 

provincial Intermediate Teachers Association 

B.C. Primary Teachers Association 

National Council • of Teachers of I^thematics - 
Local Mathematics- P. S. A. 



HAVE YOU ATTENDED A MATHEMATICS SESSION, AT A CONFERENCE IN THE LAST 
THREE YEARS? • 



Yes 
No - 



B 



HAVE YOU ATTENDED A WORKSHOP (OTHER THAN AT A CONFERENCE) OR IN-SERVICE DAY 
IN MATHEMATICS IN THE LAST THREE YEARS? ' _ , ^ 



Ye« 
No - 



B: 



10. 



PLEASE MARK EACH OF THE FOLLOWING STTTTEMENTS ACCORDING TO HOW STRONGLY VOU 
AGREE OR DISAGREE WITH EACH: 



JStrongly 
" Agree , 



a) Mathematics was one of my favourite 
subjects as a student in College or 
University. 

b) Mathematics is one of my favourite 
subjects to teach. 

c) Mathematics is one , of the easiest subjects 
for me to teach. 



4 3 



5 4 



Strongly 
disagree 

2 1 



135' 



(16) 



(17) 



(23)* 



(24) 



X:; 



(18) 
(19) 

(20) . 

(21) . 

(22) . 
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(25) 

(26) 
(27) 
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11. 



12, 



ERIC 



• 3 



PLEASE RATE EACH OF THE FOLLOWING SUBJECT AREAS INDIVIDUALLY ACCORDING TO HOW 
IMPORTANT YOU FEEL IT IS FOR THE STUDENT' S^UCCESS IN SCHOOL: 



Very 
Important 



Not 
Important 



a. Art 

'b. Language Arts . 

c. Mathematics ^ 

d. Music 

e. Physical Education 

f. Reading 

g. Science 

h. , Social Studies 



PLEASE RAT^^ EACH OF THE FOLLOWING SUBJECT AREAS INDIVIDUALLY ACCORD INIl TO 
HOW IMPORTANT YOU FEEL IT IS FOR THE STUDENT'S ADULT LIFE: 





A 
*f 


0 
0 


0 1 

C i , , 




5 ' 


4 


3 


2 1 


(29) 


5 


4 


3 


2 1 


(3d) . 


5 


4 


3" 


2 1 


(31). 


5 


4 


3 


2 .r ^ 


(32) 


5 


4 


3 


2 ]' 


(33) 


5' 


4 


3 


2 .1 . • 


(34) 


5 


4 

V 


3 


2 1, ' 


(35) 

1 



Very ? 
Important 



Not 
Import.^ t 



a. Art 

b. ' Language Arts 
c'. Mathematics 

d. Music 

e. Physical Education 

f. Reading / 

g. Science 

h. Social Studies 





5 


4 3- 


2.1 


(36) 




5 


4 3^ 


2 V ' ' 


(37) 




,5 


■4 . 3 


.2' 1 - 


(38). 






4 3 


■21 


(39) 




5 


4 3 


2 l/ ' 


(40)' 




5 


4 3^ 


-21 


(41) 




5 


* ^ 3,, 


Z ' 1. " 


(42) 




\ 5 


4' .3, 


♦2.. .1 :- 


■(43)" 
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PART II 



LEARNING OUTCOMES 



r 



\ 



ITEH.13 HAS FOUR PARTS. PLEASE RESPOND TO' THE ONE PART THAT IS CONCERNED WITH 
THE GRADE/YEAR LEVEL MARKED THE COVER PAGE. •' ' 



13 


A IS FOR GRADE 1 TEACHERS 


13 


B IS 


FOR GRADE 


3 TEACHERS 




C IS FOR GRADE 5 TEACHERS 


13 


D IS 


FOR GRADE 


7 TEACHERS 








JIU 







13 A, IN THE LIST BELOW ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR 
A GRADE 1 MATHEMATICS PROGRAI-I. USING THE SCALE PROVIDED, PLEASE MARK 
THE ITEMS ACCORDING TO THE IMPORTANCE YOU GIVE EACH, 



THE TOTAL GRADE 1 MATHEMATICS PROGRAM SHOULD PREPARE THE CHILD SO 
HE/SHE IS ABLE TO: 



Very 
Important 



THAT 
Not 



Impoi'tant 



Recall with reasonable speed and 
accuracy the addition, subtraction, 
and multiplication facts to 10 



b. Recognize the role of zero in 
addition 

c. Relate multiplication to' repeated 
addition using products to 10 

d. Solve simple problems involving 
addition and subtraction 

e. Group by tens and ones and relate 
this to place value 

f. , Classify geometric shapes 

g. Use the centimetre to measure and 
compare lengths 
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(44) 

•(45) 

(46) 

(47) 

(48) 
(49)' 

(50) 



- 5 - 
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13 B. IN THE LIST BELOlJ ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR 
A GRADE 3 MATHEMATICS PROGRAM. PLEASE MARK THE ITEMS ACCORDING TO THE 
IMPORTANCE YOU GIVE EACH. 

* THE TOTAL GRADE 3 MATHEMATICS PROGRAM SHOULD PREPARE THE CHILD. SO THAT 
HE/SHE IS ABLE TO: 



ERIC 



Very 
Important 



a. Use expanded notation In renaming 
numbers to 9999 

b. Rojjnd off numbers to the nearest 
10 or 100 • 

c. Understand the p.lace value of 
numerals to 9999 



Read and write Roman numerals 
to 12 



tion \ \^ 

igit \ 



e. Solve addition and subtract 
examples With 2, 3 and 4 d 
numerals, with and without re^ 
grouping ^ 

f. Solve multiplication exampks 
for products to 50 

g. Recall multiplication facts 
to 50 

fi; Construct simple, geometric models 
' of solid and plane shapes 



1. Translate a word problem Into 

mathematical symbols and solve using 
appropriate operations 



j. Recognize axly? of sypnetry from 
experience with concrete materials 

Use graphs as a means of recording 

1.' Estimate and measure capacity 
in* millilitres^and litres 

m. Estimate and measure length in metric 
units to kilometres' 

n. Dete^rmlne mass by balancing in grams 
and kilograms 

or Determine area by covering two 
dimensional spaces "with centimetre 
squares 

p* Read a thermometfcr In degrees Celsius 

' • : f- 



134 



Not 
Important 




(59) 



\ 

13' IN THE LIST BELOW ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR A 
GRADE 5 MATHEMATICS PROGRAM. PLEASE MARK THE ITEMS ACCORDING TO THE 
IMPORTANCE YOU GIVE EACH^ 

THE TOTAL GRADE 5 MATHEMATICS PROGRAM SHOULD PREPARE THE CHILD SO THAT 
HE/SHE IS ABLE TO: 

Very Not 
Important Important 



a. Recall basic nimiber facts 



r 



b. Indicate place value of each digit 
(yfja nuneral in standard notation 5 4 3 ^ 2 r 

c. Write numbers in expanded notation 5 4 3 2 . 
^ d. Regroup as required for algorithm^ * 5 4 3 2 

e. Express a number as the product of its 

prime factors 5 4^ 3 2 

f. Use the addition algorithm with wljaje 
numbers, corrmon fractions, and decimal 

fractions (to lOOths) 5 4 3 2 

g. Use the subtraction algorithm with' 
whole numbers, coirmon fractions and 

decimal fractions (to lOOths) 5 4 3 2 

h. Use the multiplication algorithm with 
^ whole numbers, coirmon fractions and 

decimal fractions (to whole number x ^ ' ] 
lOOOths) 5 4 3 2 

-V ^ . . ^ 

i. Use the division algoriNim with 

whole numbers ...5 4 3 2 

j. Identify and list properties of 
common three dimensional geo- 
metrical forms 5 4*3 2 

k. Identify the circle and its parts 5 4 ^ 3 /, 7 

" i * ' 

1. Perform experiments involving ' \ 

translations, reflections, rotations 
' and flips 5 4 3 ' 2 

m. Perform investigations and arrive at 
conclusions related to tiling 

(tessellations) 5 4 3 2 

n. Use instruments to measure length, ^ 
area, volume, capacity,^ mass and 

temperature in metric units 5 4 3 2 

0. Construct and solve word problems 

arising out of investigations 5 4 3 2 

p. Interpret graphs 5 4 3 2 

q. Construct graphs 5 4 3 2 
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13 0. IN "the list below ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR A GRADE 
7 MATHEMATICS PROGRAM. PLEASE MARK THE .ITEMS. ACCORDING TO THE IMPORTANCE YOU 
GIVE EACH: " ■ . ' * 

THE TOTAL <GRADE 7 MATHEMATICS PROGRAM SHOULD PREPARE THE STUDENT SO THAT HE/SH^ 

IS ABLE TO: . ' , . „ 

Very . No 

Important . Important 



ERIC 



a. State the value represented by each digit 
in a multi-digit decimal numeral 

b. Write a decimal numer^ in expanded form using 
poWSSs of 10, in exponeht form 

c: Perform in the correct ordeif*, a calculation 
, involving more than one 6f^e four basic 
operations 

d^\Perfonn the operations of addition, sub-^ 
..raction; multiplication and division-with 
whole nunbers, comnon fractions and decimal ^ 
fractions ' 

. Write a wfole nunber ^s a product of its prime 
factors 

f. Calculate the greatest cqgrnon factor (GCF). 

Tfcers 




of two or more whole fluirfcers 



Cal 

af 



iilate the least comnon multiple (LC;^) 



two 



more whole numbers 



h. Write sets-^pf equivalent fraction? 



i. Write a^decimal numeral for a fraction numeral 
and vice versa 

j. Write a perceU numeral for a fraction numeral 
or a decima^j^frarneral 

k. Solve simple open sentences ^ ^ 

1,' \isi a comfTass and straight-edge to copy an 
angle 



m; 
n. 

0. 

p. 

q. 

r. 



5 

5' 

5 
5 



Use instfumepxs to measure length, area, volume, . 
capacity, mass and temperature in metric units 5 

Translate word problems into open sentences 5 

Construct a flow chart to fit a verbal 
description of an operation or procedure 5 



Use a compass and straight-edge to, bisect ai\ 
-angle ^ 

Identify/ from a diagram, or draw a d1ag^ 
illustrating acute^ right and obtuse angles 



Test the appropriateness of an answer toa 
piroblem , ^ 

s. Draw or interpret scale diagrams 
t. Solve problems involving percent^* - - 

u. Calculate perimeters of rectangles and 
triangles ^ * 



5 
5 
5 
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3 
3 
3 

ft 

3 
3 



2 
2 

- 2 



3 

.\ 

3 

—3 

3 
3 



2 
2 

2 

2 

2 



2 , 

2- 
2 

2 '• 



(84) 

(85) . * • 

(86) ' 

(87) . / 

m ' 

(89) 
(90) 

."V ' ■ 

(92) / 

(93) ^ 

(94) ' ' , 

(95r 

A 

>^96) 
(97) • 
(98) 

m 

(101) • " ' 

(102) ■ * 
(1,03) 

7104^ ' ■ 
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14. PLEASE CATEGORIZE EACH OF THE FOLLOWING LEARNING OUTCOMES ACCORDING TO THE 
IMPORTANCE YOU ATTACH TO EACH: 



UPON GRADUATION FROM SECONDARY SCHOOL, EVERY 
STUDEKT-SHOULD BE ABLE TO: 



Essential 



Important, but 
not Essential 



Optional 



a. 


Accurately perform the four basic 
operatlpns with whole numbers 


3. 


I 


b. 


Accurately perform the four basic 
operations with conmon fractions 


3 


2 


c. 


Accurately perform the four basic 
operations, with decimal fractions 


3 




d. 


Use the *basic' formulas for area 
and volume 




r 

2 


e. 


Use the Pythagorean theorem 




\ ^ 


f. 


Solve linear equations 


3 


\ : 




Solve quadratic equations 


3 




h. 


Use the metric units of measurement 


3 


\ ^ 




Evaluate a given algebraic expression 


3 






Recognize and name geometric figures 


3' 


1 




Apply mathematical knowledge to 
physical world situations 


3 




1. 


Apply mathematical knowledge to 
consumer related situations 


3 


2 



(105) 

(106) 

(107) 

(108) 
(109) 
(110) 
(111) 
(112) 
(113) 
(114) 

(116) 



15. DO YOU FEEL STUDENTS SHOULD BE REQUIRED TO TAKE A MATHEMATICS COURSE (ACADEMIC 
OR NON-ACADEMIC) IN: j • * 

- YES 



a. Grade 8 

b. Grade 9 

c. Grade 10 

d. Grade 11 

e. Grade 12 



NO 



(117) 
(118) 
(119) 
(120) 
(121) 



ERIC 
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PART III 



CLASSKOOH ORGANIZATION 



.16. HOW MANY STUDENTS DO YOU HAVE AT PRESENT IN YOUR MATHEMATICS CLASS? 



17. ON THE AVERAGE, HOW MUCH TIME DO YOU SPEND EACH DAY T EACHING MATHEMATICS? 

□ □□Minutes 

18. ON THE^AVERAGE, ON HOW MANY DAYS A WEEK DO YOU TEACH MATHEMATICS? 



One — 
Two — 
Three 
Four - 
Five - 



19, ON THE AVERAGE, HOW MUCH TIME DO YOU SPEND EACH DAY ON MATHEMATICS LESSONS 
PREPARATION AND MARKIRG? 



]□□ 



Minutes 



20, (MULTIPLE RESPONSE ITEM) WHICH OF TKE FOLLOWING DESCRIBE(S) YOUR TEACHING 
SITUATION? I ' * 



Self-contained classrooni * 

Team teaching 7 

Open area (2 or more classes) 

Shared workload (one teacher takes all the mathematics, 

another takes all the language arts, etc.) 

Other (please specify) 



138: 



(122-123) 



□11(124) 
(1-3) . 



(4) 




(5-7) 



(8) 
(9) 
(10) 

(11) 
(12) 



10 



(MULTIPLE RESPONSE ITEM) WHICH OF THE FOLLOWING DESCRIBE(S) THE, WAY IN 
WHICH YOUR STUDENTS ARE ORGANIZED FOR MATHEMATICS INSTRUCTION? 



Ability Groups 

Individualized instruction 

^Partially indivldaalized instruction r 

Total class instruction 

Other (please specify) 



GENERALLY SPEAKING, HOW FREQUENTLY DURING THEIR^MATHEMATICS INSTRUCTION 
TIME DO YOUR STUDENTS ENGAGE IN EACH OF THE FOLLOWING ACTIVITIES. CIRCLE^ 
THE APPROPRIATE NUMERAL. ^Jgr 



Very 

Frequently Frequently Sometimes Rarefy Never 



a. 


Oral work 


5 4 


3 /.^"^ 


2 


1 


(18) 


b. 


Individual work 


5 . 4 


3 


2 


1 


(19) 


c. 


Small group work 


5 4 


3 


2 


1 


(20) 


d. 


Solving textbook exercises 


5 4 


3 


' 2 


1 


(21) 


e. 


Working on creative math- 














ematics projects 


5 " 4 


3 


2 


1 


(22) 


f. 


Teacher explanation/ 














demonstration ? 


5 4 


3 


2 




(23) 


9* 


Working at activity centres 


5 4 


3 


2 


; 


(24) 


h. 


Drill on basic number facts 


5 4 


3 


V- 




(25) 






PART IV 











CLASSROOM INSTRUCTION 



Please rank the fofl owing five content areas of mathematics witf^ respect 
to'the amount of time you spend on each in your mathematics class during 
the school year: 



a. Drill on bSisic number facts 

b. Computat'^lon 

c. Problem solving and applications 

d. Geometry 

e. Meftric measurement 



Most time 
spent 
5 

5 

5 

5 

5 




Least time 
spent 
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(13) 
(14) 
(15) 
(16) 

(i7)r 



(26) 
(?7)' 
(28) 
(29) 
(30) 



14A 



WHICH OF THE FOLLOWING BEST DESCRIBES YOUR USE OF UNIT^ OF MEASUREMENT IN 
YOUR CLASSES OTHER THAN MATHEMATICS CLASS ; , 



Usp metMc units only — 

Use both' metric and British units 

Use- British units only- 

I teach only mathematics classes - 



fl PLEASE RATE THE FOLLOWING RESOURCES WITH RESPfCTTO THEIR USEFULNESS 
IN YOUR PLANNING OF DAY-TO-DAY LESSONS OR UNITS IN MATHEMATICS: ' 



Very 
Useful 

5 
5 
5 



a. Last year's preparation 

b. B.G. Mathematics. Curriculum Guide 

c. B.C.T.F. Lesson Aids * • 

d. Idea books, e.Q. , Creative Mathematics, 
Workjobs , Actlvity-Oriented Mathematics , 
etc. 

e* Ideas from in-service activities 

f. Ideas from coTleagues^ 

lieasfrom university courses 

h. Materials from your district Resource 
Centre ^ 

'1* Professional journals,. e..g./. The B,C. 
Teacher , T he Arithmetic Teacher , The 
Instructor , Vector , etc, • * 

j. School district mathematics specialists 

k. District supervisors 

1. Student's mathematlcsltextbook 

m. Teachers' guidebooks accompanying the 
different mathematics textbooks 

n. Loca^lly developed curriculum guides ^ 

0." Materials obtained through browsing if^ 
teacher stores or other comnercial 
establishments 



B. PLEASE LIST BELOW ANY OTHER RESOURCES THAT YOU FIND PAR 
YOUR PLANNING OF LESSONS. ^ 



5 
5 
5 
5 

5 
5 



3 
3 
3 

3 
3 
3 
3 



3 
3 
3 
3 

3 
3 



Not 
Useful 



•2 
2 
2 

2 
2 
2 
2 



2 
2 
2 
2 

2 
2 



ICULARLY USEFU 







% J. — 
- 12 - 
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26. 


TOE FCL10W1,% STATEMENTS REPRESENT A NUMBER OF FACTORS PURPO^JED TO AFFECT 
MATHEMATICS INSTRUCTION. PLEASE RATE EACH FACTOR WITH THE PRIORITY YOU 
'would give; it based on the .effect it has on the SUeCE'SS OF YOUR MATHEMATICS 
PROGR/V-!: 




«. 




k ' High 

• Priority 




l^OW 

Priority 






a. 


Reduction class* size 5 4 


3 


2 1 


(47 




b< 


Greater release time for lesson 

preparation . 5 4 


3 


2 1 


{4£ 




c. 


More clerical assistance 5 4 


3 


2 1 


(4? 




d. 


Better Library services . 5 4 


3 


2 ' 1 






e« 


Reduction of total pupil load *5 4 


3 


2 1 








Improvement of physical facilities 5 ^ 4 


3 


r 1 






g- ' 


Textbooks more suited to Instructional 

needs 5 . 4 . 


3 


2 1 






h'. 
1, 


Increasing time allotment for mathematics 5 4 

More effective teacher education pj^e- 

service programs ^ - 5 4 


3 
3 


2 r 


• 

(55* 


• 


j. 


More effective In-service and professional 
development 5 4 


3 


2 1 


(56 


■ 


k. 

y 


More release time for in-service and 

professional development ' < 5 4. 


3 


2 1 


(57.' ' 






Curriculum guides that offer more 

assistance in the .Instructional process 5 4 


3 


2 1 


(58; 


1 


m. 


Curriculum guides that outline content in 

specific terms * .54 

/ ■ < . . 


'i 


2 I 






n. 


/Mere Learning Assistance Services 5 4 


3 


2 .1 


(60' 




0. 


Wre mathematics manipulative materials 
for Individual classrooms . * 5 4 


3 


2 ^ 1 


(6- 


- 


P- 


Ability grouping of students for classes . *5 4 

* 


3 


2 1 


(f 






• 

• 

• 






« 


ER?C. 













/ 



U6 
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27. PLEASE CIRCLE THE NUMBER WHICH BEST INDICATES THE FREQUENCY WITH WHICH YOU USE 
EACH OF THE FOLLOWING IN YOUR MATHEMATICS CLASS: 



a 1 
Frequently Infrequently Not at all 



Media 



a. 


Television 


3 


2 


b. 


Films 


3 


2 


c. 


Filmstrips (or loops) 


3 


2 


d. 


Overhead projector 


3 


2 


e. 


Opaque projector 


3 


" 2 


f. 


Chalk board 


3 


2 


Materials 

: ' » 




■ 


g. 


Hand-held calculators 




L. 


h. 


Comnercially prepared handouts 


0 


t 


i. 


Teacher-prepared handouts 


0 


L. - 


j. 


Teacher-prepared games 


3 


2 


k. 


Teacher-prepared work cards 


3 * 


2 


1.' 


Base 10 blocks ^ 




2 


m. 


Cuisenaire rods 


3 


2 


n. 


Metric equipment 


3 


2 


0. 


Attribute blocks \ 


3 


2 


. p. 


Abaicus"^ ^ 


3 


2 


q. 


Sold geometric shapes 


3 


2 




Dice 


, 3' 


2 


'it 


Playing cards 


3 


2 




"^dther (please specify) ^ 






Methods 






u. 


Learning centres 




2 


V. 


Indi\^iduali2ed instruction * 


3 


2 


w. 


Laboratories 


3 


2 


X. 


Tostal class instruction 


3 


2 


y. 


Team teaching ' ^ 


• 3 ' 


2 


2. 


Computer-aided instruction 


3 , 


2 



\ 



4 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
■1 
1 
1 



(63) 
(64) 
(65) 
(66) 
(67) 
(68) 



(69) 
(70)' 
(71) 
(72) 
(73) 
(74) 
(75) 
(76) 
(77) 

m 

(79) 
(80) 
(81) 



(82) 
(83) 
(84) 
(85) 
(86) 
(87) 



28. DO YOU USE A^HAND-HELD CALCULATOR , IN YOUR OWN WORK? 



Yes 
No - 



(88) 



ERIC 
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29. 



(MULTIPLE RESPONSE ITEM) AT WHICH OF. THE FOLLOWING LEVELS DO YOU FEEL STUDENTS 

D-HELD^ 

32) 



SHOULD BE ALLOWED TQ USE HAND-HELD ^CALCULATORS IN THEIR MATHEMATICS CLASSES? 



At no level (Go to It 

Prinary 

Intermediate 

.Junior Secondary 

Senior Secondary 



30. 



(MULTIPLE RESPONSE ITEM) IN WHICH OF THE FOLLOWING WAYS ARE STUDENTS 
ALLOWED TO USE HAND-HELD CALCULATORS IN YOUR MATHEMATICS CLASS? 



Students do not use hand-held calculators in my mathematics 
class 



Unrestricted use 

*To check work 

To shorten computation time and effort in class work 

To shorten computation time and effort on tests 

To shorten computation time and effort on non-test 



/ 



assignments 

To shorten computation time and effort so that more 
concepts may be covered 

-To shorten computation tinje and Effort so tha$ a concept may 
be covered in more depth — r r — r-*r 

To dcill on computation facts n ^ 

To offer enrichment brobl ems 

Other (please specify) — r 



□ 



r 



31. 



(MULTIPLE RESPONSE ITEM) IN WHICH OF THE FOLLOWING WAYS DO YOU MAKE USE OF* 
HAND-HELD CALCULATORS IN YOUR MATHEMATICS CLASS? 



To do the computation so the concept can be emphasized 

To do the computation so many more examples of a concept may 
be shown --j 

To show students how to use hand-held calculators 

Other (please specify) ^ 



ERIC 
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(89) 
(90) 
(91) 
(92) 
(93). 



(94| 
(95) 
(96) 

(97) / 
(98) 

(99) 

(ICO) 

(101) 
(102) 

(103) ' 

(104) , 



1 


(105) • 




1 


(106) 




1 


007) 




r 


(108) ' 


r 
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3EA. PLEASE MARK THE FOLLOWING EVALUATION TECHNIQUES ACCORDING TO THE JMPORT^E 
OF EACH IN YOUR MATHEMATICS PROGRAM: ' - * ' 



Very 

Important 



Not. 

Important 



a. 


Standardized, mathematics tests 


5, < 


\ * 3 


2 


b. 


Teacher-prepared. tests 




\ 3 


2 


c. 


Tests prepared at-^the school district 










level 


5 < 


\ 3 


2 


cl. 


Tests prepared for use throughout your 






f 

2 




school V 


5 < 


\ *3 


e. 


Performance on day-to-day activities 


5 *4 


\ ' 3 


2 




^ Teaclf^r observations of students' work 


5 t 


\ 3 


2 


i 


Teacher-prepared checklists 


5 I 


i 3 


"2 


h. 


Commercially prepared inventories , 


5 I 


\ 3 


2 



(109) 
(110) 

(1^1) 

(112) 

(113) 

(114) 

(115). 

(llfi) 



32 B. PLEASE "list BELOW ANY OTHER EVALUATION TECHNIQUES YOU THINK ARE IMPORTANT.' 



33. IS THERE A LEARNING ASSISTANCE CENTRE IN YOUR SCHOOL WHICH OFFERS ASSIST7\NCE 
IN MATHEMATICS: 



Yes 
No - 



B: 



(117) 



34. IS THERE A RESOURCE PERSON FOR MATHEMATICS AVAILABLE TO YOU AT fnE: 



a. District Level? Yes 
No - 

.b: School Level? Yes 
/ . No - 



(118) 
(119) 



' 35. DOES YOUR SCHOOL HAVE A MATHEMATICS PROGRAM DESIGNED BY THE .TEACHERS IN YOUR 
SCHOOL AS A BASIS FOR MATHBIATICS INSTRUCTION? * . ^ 



Yes - 
No -■- 



(120) 



ERIC 
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PART V 



use OF TEXTBOOKS 



36. 00 YOU USE AT LEAST ONE MATHEMATICS TEXTBOOK IN YOUR. MATHEMATICS CLASS? 



Yes 

No (go to last page) 



2 



(121) 



37. WHICH ONE OF THE FOLLOWING BEST DESCRIBES YOUR USE OF TEXTBOOKS: 



I use one basic textbook in my mathema^tics class 

I use multiple textbooks in my mathematics class, but one 
is predominantly in use ^ .-^ 

I use a.'fairly even distribution of two or more textbooks 
in i^y mathematics class 



□ .3 



38. WHICH OF THE FOLLOWING STATEMEN^^ BEST DESCRIBES WHAT YOU WOULD PREFER FOR 
. TEXT;BOOK PRESCRIPTION: 



There should be one prescribed mathematics textbook 
series -i 

* 

Jhere should be several recommended mathematics textbook 
series to allow tf^ teacher to choose freely 

There should be no. prescribed mathematics textbook series-^ 

I don't know ^ 



(122). 



(123) 



. 3.9. THEftE SHOULD BE AN OUTLINE OF THE MINIMUM LEARNING OUTCOMES AT EACHIEVEL 
OR GRADE, TO GUIDE THE TEACHER IN THE SELECTION OF MATHEtWICS TEXTBOOKS, 
MATERIALS, AND ACTIVITIES. 



Agree 

Disagree 

I don*t'know 



(124) • 



40 A, (MULTIPLE RESPONSE ITEM) GRADE 1 , 3 and 5 TEACHERS : \lHiCH TEXTBOOK(S) 
DO YOU' USE IN YOUR MATHEMAHCS CLASS? • 



Investigating School Matheil^ics 

Project Mathematics 

Heath Elementary Mathematics 

jSeejng Through Arithmetic 

Other (please specify) 



(125) 

(1) 
(2) 
U) 
(4) 
5) 



ERIC 
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17 



40 B- • (MULTIPLE RESPONSE ITEM) GR ADE 7 TEACHERS :, WHICH TEXTBOOK{S) DO YOU 
USE IN YOUR MATHEfWICS CLfiSS? 



School Mathematics I 

Mathematics I, - 

Essentials of Mathematics I 

Contemporary Mathematics, Boo)< I -i- 
Other (please specify) 



41. GENERALLY SPEAKINQ, HOW SATISFACTORY IS/ARE THE TEXTBOOK(S) YOU ARE USING? 



Satisfactory 

Not Satisfactory 
Cannot say 



' 42. 



GENERALLY SPEAKING, ABOUT HOW MUCH OF THE TEXTUAL MATERIAL 
FROM THE EXERCISES DO YOUR STUDENTS ACTUALLY READ? 



APART 



Less than 1 page out of every 5 

1 - 2 pages out of every 5 

*3 - 4 pages out of 'eveVy 5 

5 pages out of every 5 



43. 



44. 



(MULTIPLE RESPONSE ITEM) WHICH OF THE FOLLOWING DESCRIBE(S) HOW YOU USE 
TEXTBOOK IN YOUR MATHEMATICS CLASS? / 

• \ ^•■ ^ 

To develop a "new concept V*, " 

To review concepts developed intl^ss p 

To "proTtde exerci&fes for drillV-Chct practice -r 



Other (please specify)^- 



WHICH OUE OF THE FOLLOWING BEST DESCHIJfS THE ^SlfoF TEXTBOOK YOU PREFER: 
A TEXTBOOK WITH: ^ - 

Great emphasis on sktlls/drill 



Greater emphasis on skills/dVill than cohc^pt^/principles-- 

Equal enphasis on skills/drill and concep^^/p^nciples 

Greater^emphasis on concepts/principle^s than skills/drill-— 
Gri4at emphasis orT concepts/principles— -^|--r-7^^- 
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45% fiEASit RATE THE FOLLOWING ACCORDING TO HOW IMPORTANT YOU FEEL IT IS FOR A 
.■^TEXTBOOK TO DO EACH: 



A TEXTBOOK SHOULD ... 
a ...develop concepts 

b. ...provide drill and practice 

c. ....provide enrichment material 

d. ...motivate the student 

e. ' ...provide remedial material 



Vet^ 
Important 

S 

5' 
5 
5 
5 



2 

2/ 

2 

2 

2 



Not 
Important 



45 B. PLEASE LIST BELOW ANYTHING ELSE YOU FEEL A TEXTBOOK SHOULD DO: 



46 A. PLEASE RATE THE FOLLOWING ACCORDING TO HOW IMPORTANT YOU FEEL IT IS FOR THE 
TEACHERS* EDITION OF A MATHEMATICS TEXTBOOK TO PROVIDE EACH: 



THE TEACHERS* EDITION OF A MATHEMATICS TEXTBOOK SHOULD PROVIDE 



a. 

b. 

c. 

d. 
e. 
f. 

g- 

k. 

m: 



...lesson objectives 

suggested discussion for lesson 

...development of the lesson's mathematics 
content 

...exercise answers at end of text 

...enrichment materials ^ 

•..remediation materials 

...follow-up activities 

...suggested resources 

...achievement tests ' 

..♦diagnostic tests' 

...suggested teaching aids 

...suggested ^ime allocation for each topic 

...overprinted answers to exercises (printed 
throughout the text) 



Very 
Important 

i 

5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
■5 
5 



Not 
Important 



3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



46 B. PLEASE ^IST BELOW ANYTHING ELSE YOU FEEL A TEACHERS' EDITION OF A i 
MATHEMATICS TEXTBOOK SHOULD PROVIDE: 



' - 147 



152 ... 

»i*»***********»*»*»»********* Ql^^g 7 TEACHERS: GO TO ITEM 51* ****************** 

47. GRADE 1, 3 AND 5 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED-BELOW 
WITH RESPECT TO THE READING LEVEL OF THE TEXTBOOK. 

For my class, the reading level Is: 
. I Don't 

Textbook , Know Too High About Right Too Low 

a. Investigating School ^ , 

Mathematics / 9 1 2 3 

b. f^roject Mathematics 9 1 2 3 
c/ 'Heath Elementary Mathematics 9 1 2 3 



48. GRADE 1 , 3 AND 5 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW 
WITH RESPECT TO THE TEXTBOOK'S STi^EJi ON COMPUTATION WITH WHOLE NUMBERS. 



e textbook stresses computation with 
^ whole numbers: 

^ I Don't -1 — ^ 

Know Too Muc h About Right Too J-ltt le 

a. Investigating School 

Mathematics 9^1 \2 3 

b. Project Mathematics 9 1 2,3 

c. Heath Elementary Mathematics 9 1 2\ 3 



49. GRADE 1, 3 AMD 5 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKSf LISTED BELOW 
WITH RESPECT TO THE TEXTBOOK'S STRESS ON PROBLEM SOLVING: 

The textbook stresses proWem solving: 

i r Don't ' \ 

Know Too Much About Right Too Lit tle 

a. Investigating School 

Mathematics .9 1 2 '3 

Project Mathematics 9 1 '^3* 

^ c. Heath Elementary Mathematics 9 1*2 3 



50. GRADE U 3 AND 5 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW 
WITH RESPECT TO THE TEXTBOOK'S STRESS ON MfTRIC MEASUREMENT. 

' , T^e textbook stresses ^trlc measurement: 

I Don't 

Know Too Much About Rl^ht Too Litt le 

a. Investigating School . 

Mathematics 9.1 2 3 * 

b. Project Mathematics 9 1 2 3 

c. Heath Elementary Matfiematlcs 9 1 .23 
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51. GRADE 7 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH 
RESPECT TO THE READING LEVEL OF THE TEXTBOOK. 

For my class the reading level is: 
I Don*t 



Know 



Too High About Right Too Low 



a. School Mathematics I - 9 

b. Mathematics I 9 

c. Essentials of Mathematics I 9 



2 

2 
2 



3, 

3 

3 



(48) 
(49) 
(50) 



52.. GRADE 7 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH 
RESPECT TOs^E TEXTBOOK'S STRESS ON COMPUTATION WITH WHOLE NUMBERS. 

• The textbook stresses computation with 

whole numbers: 



I Don't 

Know Too Much 



About Right Too Litt le 



a. School Mathematics I 9 1 

b. Mathematics I 9 1 
d: Essentials of MathematiteTl 9 'l 



2 

2. 

2 



3 
3 
3 



(51) 
(52) 
(53) 



A 53. GRADE 7 TEACHERS: PLEASE HARK EACH OF T^E TEXTBOOKS LISTED BELOW WITH 
^ ■ RESPECT TO THE TEXtBOOK-'S STRESS ON PROBLEM SOLVING. 



The textbook stresses 



Croblem^solving: 



I Don' 
Know 



a. School Mathematics I 

b. Mathematics I 

c. Essentials of Mathematics I 

1" 



0 Muc h About Right Too Litt le 

1 ,2 3 
1 2 3 
1 '2 3 



(54) 
(55)- 
(55) 



54. GRADE 7 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WIT41 , v 
RESPECT TO THE TEXTBOOK'S STRESS ON METRIC MEASUREMENT. 

, The textbook stresses' metric measurement: 



a. School Mathematics I 

b. Maithematics I 

c. ^Essentials of Mathematics- I 



I Don*t 

Know 

"7 

9 
9 



Too Much About Right Too Little 



3 
3 

3.. 



(57-) 
(58) 
(59) 



/ 
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THANK YOU VERY MUCH for cooperating by giving the time and effort necessary to 
complete the questionnaire. ^ . ' 

If you wish to provide further informatfon concerning ^ur aims, methods, or 
problems not covered in this questionnaire, please use the 'space below: 

M 

COMMENT: ' . ' ' ■ 



4^ 

I 



4» 



s 



-5; 



V 



■ t 

V 




© Ministry of Edocotlonv 
. Province of Bntish Columbio 
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(D* (2) .(3) (4) (5) 
SCHOOL CODE • 



BRITISH COLUMBIA LEARNING ASSESSMENT PROGRAM 
SECONDARY MATHEMATICS 



A JEACHEft QUESTIONNAIRE 



We appreciate s the fact t hat school programs at the present tinte 

" oo\ 



are 



so varied that the questions^ posed here may not fi^'your school 
organization of philosophy. Where there is a lack. of 'fit' between 
our questions and your organization or philosophy, please specify and 
comment. NUse the last page for more detailed convnent. In general, we 
would ask \hat you respond as fully as you cari^ 



IMPORTANT 

ON THE LABEL ON THE ENVELOPE IN WHICH YOO RECEIVED 
THIS QUESTIONNAIRE IS MARKED A GRADE/YEAR J.EVEL 
CORRESPONDING TO-ONE OF THOSE BELOW.- PLEASE CHECK 
THE APPROPRIATE' BOX AND RESPOND TO THE QUESTIONNAIRE 
WITHnjIS ONE LEVEL IN MIND, EVEN THOUGH YOU MAY 
ALSO TEACH OTHER LEVELS. 



Mathematics Grade ?. 
Mathematics Grade 10 
Mathematics Grade 12 



(8)- 



ON SOME ITEMS, MORE THAN ONE CHOICE HAY BE MARKED 
SUCH ITEMS WILL BE PRECEDED BY '(MULTIPLE RESPONSE 
ITEM)', • 



\ 



PART I 

BACKGROUND ANp' GENERAL INFORMATION 

. ' ' ' 

PLEASE CHECK THE APPROPRIATE CATEGORY:' 



1/ YEARS OF POST- SECONDARY EDUCATION AS OF JUNE, 1977: 

2 - - 

• 3 

4 - 

5 — 

6 or more 



1 
2 

4 

5 
6 



2. YEARS OF TEACHING EXPERIENCE AS OF JUNE. 1977: 



1 or less - 

2 - 5, 

6 - 9 

10 - 13 — 
14 or more 



1 
2 

3 ' 

4 

5 



3. (MULTIPLE RESPONSE ITEM) AT WHICH OF THE FtJLLOVING LEVELS -HAVE YOU TAUGHT? 

Primary ----- — w 1 

Intermediate 

Jurvior Secondary 
Senior Secondary 



1 ' 

1 

1 



4. IN YOUR UNDERGRADUATE TRAINING WAS MATHEMATICS ONE OF YOUR MAJOR SUBJECT 
AREAS? 



Yes (Go to item 6) 
No 



5. HAVE YOU COMPLETED AT LEAST ONE COURSE IN MATHtMATICS CONTENT BEYOND 
SECONDARY GRADUATION? ' ' > 



Yes 
No - 
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6. HAVE YOU COMPLETED AT LEAST ONE' COURSE IN HOW TO TEACH MATHEMATICS 
(MATHEMATICS METHODS COURSE)? - 



Yes» more than 10 years ago 
Yes, In the last 10 years 
No 



7. (MULTIPLE RESPONSE ITEM) TO WHICH OF THE FOLLOWING ASSOCIATIONS DO YOU' 
CURRENTLY BELONG? 



B.C. Association of Mathematics Teachers — - 
National Council of Teachers of Mathematics — - 
Local Mathematics P.S.A. - 



8.. HAVE YOU ATTENDED A^MATHEflATICS SESSION AT A CONFERENCE JN THE LAST lllREE 
' YEARS? 



Yes 
. No - 



9. HAVE YOU ATTENDED A WORKSHOP (OTHER .THAN ^T A CONFERENCE) OR IN-SERVICE 
DAY IN MATHEMATICS IN THE LAST THREE YEARS? 



res 
No - 



THE FINAL FOUR ITEMS IN PART I ARE CONCERNED WITH MORE THAN THE GRADE/YEAR LEVEL 
MATHEMATICS CLASS YOU MARKED ON THE COVER OF THIS' (jllESTIONNAlRE. 

10. PLEASE MARK THE, SCALE BELOW ACCORDING TO HOW EASY OR DIFFICULT YOU FIND 
TEACHING MATHEMATICS AT EACH OF THE FOLLOWING GRADE LEVELS? 



a. 
b. 
c. 
d. 
e. 



Grade 8 
Grade 9 
Grade 10 
Grade 11 
Grade 12 



No Experience 
At This Level 

9 

9 
9 

' , 9 
9 



Easy to Teach 
At This , Level 

5 

5 
5 
5 
5 




<3 

3 
3 
3 
3 



Difficult to 
Teach at This 
Level 
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II.' PLEASE MARK THfi*?C6LE BELOW ACCORDING TO WHETHER YOU ENJOY OR DO NOT ENJOY 
TEACHING MATHEMATICS -At EACH OF THE FOLLOWING GRADE LEVELS: 

Wo Experience Enjoy Teaching 
, . At This Level . At This Level 



a. 
b. 
c. 

d, 
e. 



Grade 8 
Grade 9 • 
Grade 30 
Grade 11 
Grade 1^ 



9 
9 
9 
9 
9 



5 
5 
5 
5 
5 



4 
4 
4 

4 



3 
3 
3 
3 
3 



Do Not Enjoy 
Teaching At 
This Level 



2 
2 
2 
2 
2 



(28) 
(29) 
(30) 
(31) 
(32) 



12. 



PLEASE RATE EACH OF THE FOLLOWING SUBJECT AREAS INDIVIDUALLY ^\CCORDING TO 
HOW IMPORTANT YOU FEEL IT IS FOR. A STUDENT'S SUCCESS IN SCHOOL 



* 




Very 
Important 






Not • 
Important 


a. 


Business Education 




3 


2 




» b. 


English 


'5 ' 4 


3 


' 2 




c. 


Fine Arts-* 


5' < 


[ 3 








Mathematics, 


5 4 


3 


2 




» 

e. 


Music , 


5 . 4 


/ 3 


2 




f. 


Physical ^Wucation 


• • 


i 3 


^ 2 




g. 


Readirig 


5 4 


I 3 ' 


• 




b. 


Science j 




\ ^ 


. 2 


^ 1 


1. 


Social Studies^ 


' 5 * ^ 


\ 3 


2 




J- 


Vocational Education 

^-^ 


5 t 


\ 3 


2 





13. 



PLEASE RATE EACH OF THE FOLLOWING SUBJECT AREAS IND 
HOW IMPORTANT YOU JEEL It IS FOR THE STUDENT'S ADUL 



a. Business Education 

b. ^ English 

c. Fine Arts 

d. Mathematics 

e. Music 

^. Physical Education 

g. Reading 

h. Science 

i. Social Studies 

j. Vocational Education 



Very 
Important 

i 

5 ' 
5 

5 

5^ 
5 
5 
5 
5 
5 



VI DUALLY ACCORDING' TO ' 
LIFE: * 



,3 
3 
3 
3' 
3 
3 
3^ 
3 
3 
3 



^Not 
Important 



2 
2 
2 
2 
2 
2 
2 
2 
2 
' 2 



(33) 
(34) 
(35)^ 

(36) 
(37) 
(38) 
(39) 
(40) 
(41) 
(42) 



(43) 
(44) 
(45) 
(46) 
(47) 
(48) 
(49) 

(50) 
(51) 
(52) 



7 
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★★★★★★★★★★★★★★★★^★★★★★★★★★★GRADE 12 TEACHERS: GO TO ITEM 15*************************^ 



ITEM 14 HAS TWO PARTS. PLEASE RESPOND TO THE ONE PART THAT IS CONCERNED WITH THE GRADE/ 
YEAR LEVEL YOU MARKED ON THE COVER PAGE.. (14A IS FOR GRiJDE 8 TEACHERS AND'14B IS FOR 
GRADE^IO TEACHERS) 



14 A. 



IN' THE LIST BELOW ARE SOME OF JHE LEARNING OUTCOMES ONE MIGHT EX 
8 MATHEMATICS PROGRAfi. US TNG THE SCALE PROVIDED, PLEASE MARK THf 
ACCORDING TO THE IMPORTANCE YOU GIVE EACH. 

THE TOTAL GRADE 8 MATHEMATICS PROGRAM SHOULD PREPARE EACH STUDEN 
HE/SHE IS ABLE TO: 

Viery 

.Important ; 



a. Use set notation 



d. 
e. 

f. 

g- 

1. 
j. 

k. 



U. 

w. 



State the value represented by each digit in a 
multi-digit decimal numeral 

Write decimal numerals in expanded form using . 
powers of ten in exponent form 

Write decimal numerals jn scientific notation 

^ Perform the four basic operations with whole 
* numbers, conmon fr^actions', and decimal fractions 

Perform the four basic operations with integers 

Round a decimal numeral to a specified place value 

Wj^ttQ a whole number as a product of its prime 
factors ' ^ 

Calculate the GCF of two or more numbers' 

Calculate the LCM oY two or more numbers 

Write a decimal numeral, fraction numberal fend 
percent numeral for any number given in oneSjf 
the three forms ^ 

Use a table to find the approximate square 
root of a number 

. Perform, in conventional order, 'a calculation 
Involving a series of operations 

Solve simple open sentences 

Use a compass and straight-edge to bisect an 
angle ar^ bisect a line se'gment ' 

. Use a compass and straight-edge'^^o construct 
a perpendicular to line from a point not on tfie 
line and parallel to a line through a given point 

Use the Pythagorean- theorem to calculate any 
side a right triangle 

Translate verbal problems into open' sen'tenfes 

Construct flow chart to fit a verbal ' 
description 

Test the approprfateness of an answer to a 
problem ^ ' • ^ 

Draw. or interpret scale drawings » 

Solve, problems involving percent 

Calculate perimeters and areas of circles, 
rectangl^ and triangles 



5 
5 

5 
5 
5 

5 
5 
5 

5 

5 

5 
5 



5 

15 
5 



ECT OF A GRADE 
ITEMS 



SO THAT 



3 
3 
3 

3 
3 
3 

3 

3 

3 
3 



Not 

Important 



3 2 
3 2 



2 
2 
2 

2 
2 



1 



ERIC 
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o 
0' 



162 



IN THE LIST' BELOW ARE SOME OF THE LEARNING OUTCOMES ONE MIGHT HAVE FOR A <3RADE 
10 MATHEMATICS PROGRAM, PLEASE MARK THE ITEMS ACCORDING TO THE IMPORTANCE YOU 
GIVE EACH: 

1H£ TOTAL GRADE 10 MATHEMATICS PROGRAM SHOULD PREPARE THE STUDENT SO THAT 

HE/SHE IS teLE TO: ^ 

Very - Not 

Important , Important 

a. Perform the four basic operatiofis with whole 
numbers, common fractions, decimal f-ractions 

b» Perform the four ()asic operations with Integers 

c*. Write a decimal numeral, fraction numeral, and 
percent nOmeral far any number given in one of 
the three forms 

d. Distinguish between rational and irrational 
numbers by their decimal forms 

e. Calculate products and quotients using ^ 
scientific notation 

• f , Use the axioms- of the real numbers 

g« Use the laws of exponents in simplifying 
expressions with integral exponej 

,h. Add and -multiply polynomials 

1, Divide a given polynomial by ^(linear) binomial 

j. Write the square of any binomial as a trinomial 

k, Fjacton^^quadratic trinomial 

1, Solv^ systems of linear equations 

m, Splve word problems algebrai,cally 

n. Given an equation .in two variables, graph the 
equation in the coordinate plane 

0, Calculate pne.side of a right-angled triangle: 
given the other two ?ides 

p. Determine whether two triangles are similar 

q. Specify the sine, cosine,' apd tangent of an 

acute angle as the^ratio of two sides of a right 
triangle * • ^ — ' 

r. ICalculateibe resulta-nt vector for two giv^n 
vectors by a scale diagram . 

s. Solve problems involving simple Interest 

t, ' Explain tl>e meaning of compound interest 

u. Explain the nature of-^nnuities 

V/ Calcula-te the true rate of interest In ins^^^Rent 
payments when given the formula 

w. Use elementary BASIC as a programing language 
to write, execute, and debug simple programs 



isfj^e 



C ' 

0 




♦ ^ 


o 
c 


1 
1 


5 


4 


3 


2 ' 
• 


1 


c 
D 


A 


,-3 


9 
C 


1 


5 


4 


'3 


2 


1 


c 
D 


A 


0 


o 
c 


1 


5 ' 


4 


3 


2 




5 • 


4 


3 


2 


1 




4 


3 


2 


1 


c 


A 


o 
J 


o 
L 


1 


5 


4 


3 


2 


1 


9 


A 
H 


o 
L 


1 


5 


4 


3 


% 


1 


5 


4 


3 


2 ' 


1 


5* 


4 


3 


2 




5 ' 


4 


3 


2 


1 




4 


3 






5 


,4 


3 


2 


1 


5 


^ 4 - 


3 


2 


1 


5 


4 


3 


2 




5 


4 


3. 


2 




5 


4 


3 ' 


2 


1 




4 


3 , 


2 


1 




4 


3 


2 


1 




IN THE LIST BELOW ARE SOME OF THE LEARNING OUTCOMES FOR THE ELEMENTARY SCHOOL 
MATHEMATICS PROGRAM ONE MIGHT WANT A STUDENT ENTERING GRADE 8 TO HAVE. 
ALI. TEACHERS: PLEASE MARK THE ITEMS ACCORDING TO THE IMPORTANCE YOU GIVE 

THE TOTAL ELEMENTARY SCHOOL MATHEMATICS PROGRAM SHOULD PREPARE THE STUDENT 
THAT HE/SHE IS ABLf TO: 

^ Important, but 

Fssential not Essential Op 

a. ' State the value represented by each digit 

,in a multi-digit decimal numeral \ 3 2 " 

b. Write a decimal numeral in expanded form I 
using;p6wers of 10 in exponent form / ' 2 , 

cl Perform in the correct order^ a cinctTfation 
involving more than one of the four basic 

operations 3 2, 

d. Perform the operations of addition, sub- 
traction, multiplication and division with ' 

^ whole numbers, conmon fractions, and decimal 
,;jractions , '3 2 

e. wWte a whole number as a product of its ^ 
prime factors 3 ^ * 2 

f. Calculate the. greatest common factor (6CF) 
of two or more whole numbers * 3' 2 

g. Calculate the least conmon multiple (LCM) of 
two or more whole numbers 3 2 

h. Write sets of equivalent fractions 3 2 

i. Write' a decimal numeral for a fraction 
numeral or vice versa ^ • 3 • 2 

j. Write »a^percent numeral for a fraction 

numeral or a decimal numeral - ^3 2 

k. Solve ^iftiple open sentences 3 2 

1. Use a compass antf s.traight-edge to copy 

an angle ' * 3-2 

m^. Use a compass ^and straight-edge to bisect 

an angle * - * 3 _ 2 

n. Identify'from a diagram, or draw, a diagram 
• illustrating acute, right and obtuse^ angles 3 2 

0, Use instruments to measure length, area, 
volume, capacity, mass, and temperature 
in metric units 3 2 

p. Translate word probleWinto open sentences 3 * 2 

. ^ • ' , • 

Construct a flow chart to fit a verbal 
des^Jption ' , ' ' 



r. Test the appropriateness of an answer to 
JL^ proWem ' ^ 3 2 

s. Draw or interpret scale diagrams 3 2 

t. Solve problems involving percent 3 2 

u. Calculate perimeters of rectanrjles and 
V triang] 
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- 7 - 
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16. 



17. 



c 



ERJC 



ALL'TEACHERS: PLEASE CATEGORIZE EACH OF THE FOLLOWING LEARNING OUTCOMES 
ACCORDING TO THE IMPORTANCE YOU ATTACH TO EACH* 

UPON GRADUATION FROM. SECONDARY SCHOOL* EVERY STUDENT .SHOULD BE ABLE TOi 

.Important, but 
Essential not Essential Optional 



a. Accurately perform the four basic 
operations with whole numbers 3 

b. Accurately perform the four basic ' 
operations with common fractions^ 3 

c. Accurately perform the four basic 

^ ^ operations with decimal fractions 3 

d*. Use the 'basic' formulas JSpr. area 

and volume 3 

e. Use the Pythagorean theorem 3 

f. Solve linear equations 3 

g. Solve quadratic equations 

h. Use the metric units of measurementv ^ 3 

i. , Evaluate a given algebraic expression 3 

j. Recognize and name geometric figures 3 

1(. Apply mathematical knowledge 

tV physical world situations 3 

1. Apply mathematical knowledge 

to consumer related situations 3 



2 . 

2 
2 

2. 
2 
2 

2 

2 



DO YOU FEEL STUDENTS SHOULD BE REQUIRED TO TAKE A MATHEMATICS COURSE 

(ACADEMIC OR NON-ACADEMIC) IN: ^^Q 

a. Grade 8 ^- -'- 1 2 

b. Grade 9 -- — 1 2 

c. ■ Grade 10 — - 1 x \ 2 

d. Grade 11 r .1 ^ 2 

e. . Grade 12 - 1 2 
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(120> 

(121)' 

(122) 

(123) 

(1240](12S) 

(1) 

(2) 

(3) 

t^) ■ 
(5) 

(6) • 
(7) 



m 

(9) 
(10) 

(11) 

(12) 



' • ' PART iir 

CLASSROOM ORGANIZATION ' 

18 ON THE AVERAGE, HOW MANY STlioENTS^OO YOU CURRENTLY HAVE IN THE MATHEMATICS/ 
CLASS(ES) AT THE GRADE/YEAR LEVEL SPECIFIE D EARLIER? 



19. ON THE AVERAGE, HOW MUCH TIME DO YOU SPEND EACH DAY TEACHING MATHEMATICS? 

' ' ' ^Minutes 



20. 



ON THE AVERAGE, HOW MUCH TIME DO YOU -SPEND' EACH DAY TEACHING NON- 
MATHEMATICS: COURSES?. 



Minutes 



21. 



22. 



ON THE -AVERAGE, HOW MUCH TIME DO'YOui|^'ND EACH D^ ON flATHEHATICS LESSON 



PREPARATION? . 



Minute^s 



ON THE AVERAGE, ON HOW MANY DAYS A WEEK Dtt^YOU TEACH MATHEMATICS? 



One — 
- 
Three 
Faur - 
Five - 



23. 



ON THE AVERAGE, HOW HUGH TIME DO YOU: SPEND EACH DAY GP^DING MATHEMATICS 
ASSIGNMENTS? ' 

Minutes 



24. {i4ULflPLF-RESP0NSE ITEM) ^WHICH OF THE FOLLOWING DESCRIBE(S) YOUft TEACHING- 
' * ' SITUATION? o 



{ 



Self-contained classroom 

Team' teaching ' 

Open area (two or more classes) r- 
Other .(please specify) 



1 
1 
1 
1 

/ 
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25. (MULTIPLE RESPONSB^ITEM) .WHICH OF THE. FOLLOWING DESCRIBE(S) THE WAY 
IN WHICH dfOUR STUDENTS ARE ORGANIZED FOR MATHEMATICS INSTRUCTION^, 



25. 



Ability groups 

Individualized Instruction *- 

Partially 4fld1v1duali2ed Instruction 

Total class Instruction 

Other (please specifvy) 1 



l:::::vi:::;;]5: 



GENERALLY SPEAKING, HOW FREQUENTLY DURING .^E MATHEMATICS INSTRUCTION 
TIME DO YOUR STU^NTS ENGAGE IN EACH'OF THE FOLLOWING ACTIVITIES? 



a. Oral work 

b. Individual work ^ 

c. SmaVl group work. 

d. Solving textbook ex- 
• ercises 

e. *' Working on creative 

mathematics projects 

Teacher explanation/ 
d^onstr&tion 

Working at activity , 
ceiitres 



Drill on arithmetic 
computation 



Very 
Freauently 

5 
5 
5 

5 

5 
5 
* 5 



Frequently 

4 
4 
4 

.4 

4 . 

4 

4 

4 



Sometimes Rarely 



Z 

3 
3 

3 

3 

3 

3 

3 



2 
2 
2 

2 

2 
•2 

2 
2 



Wever 



l(32) 
'(33) 
U) 
(35) 
(36) 

\ 

\ 



A 



(37) 
(38) 
(39) 

(40)- 

(41) 

(42) 

(43) 

(44) 



PART IV 
CLASSROOM INSTRUCTIO N 



27. 



28. 



PLEASE. RANK THE FOLLOWING FIVE'CONTENT AREAS OF MATHEMATICS WITH. RESPECT 
TO THE AMOUNT OF TIME YOU SPEND ,0N EACH IN YOUR MATHEMATICS GLASS DURING 
THE SCHOOL YEAR: - 



Most- Time' 







- Spent 








a. 


Drill on arithmetic computation 


5 


4 


3 


-2 


\. 


Problem .solving and applications 




4 


3 


2 




Geometry 


5 


4 


3 


2 


d. 


Metric measuremeni^ 


5 • 


4 


3 


2 


e. 


Algebra^ic concepts 4* 


5 


4 


3 


2 



Least Time 
Spent' 



WWCH OF THE FOLLOWING BEST DESCRIBES YOUR USE OF UNITJS OF MEASUREMENT IN 
YOUR CLASSES? ^ * • 



Use metric units only 

Use both metric and British uni^ 
Use British units' only r 




^2 
3 



(45) 
(•46) 

m 

(48) 
(49) 



(50) 
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> 



29 A, PLEASE RATE THE FOLLOWING RESOURCES WITH RESPECT TO THEIR USEFULNESS 
• IN YOR PLANNING OF DAY-TO-DAY LESSONS OR UNITS IN MAtREMATICS: 

Very 
Useful 



Not 
Useful 
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a. 
b* 

c. 
d. 

e* 

f. 

h. 
i. 
j. 



1. 

m. 
n. 
0. 



Last year's •preparation ^ 

B.C. Matheniaii6«*turriculum Guide 

B.C.T.F. Lesson Aids 

The provincially adopted textbooks. for 
the students 

The teachers' guidebook accompanying 
the provincially adopted textbooks 

Mathematics books which are not 
provincially adopted 

.Matfiematics books which are not 
textbooks 

Ideas~from in-service programs 

Ideas from universjtv. courses 

Materials from your "strict Resource 
Centre 

Professional journals; e.^ 
The B.C. Teacher , The Mathematics 
teacher . Vector , etc. 

School district mathematics specialists 

District supervisors 

Locally developed curriculum guides^ 

Material obtained through browsing in 
teacher storei or other commercial 
establishments 



3 
3 

3 ' 

3 

3 

3 

3 
3 
3 



2 
2 

I 2 
2 

• 2 

2 

2 
2 

' 2 



2 
2 
2 
X 



(51) 
(52) 
(53) 

(54) 

i55) 

(56) 

(57) 
(58) 
(59) 

(60) 

(61) 
(62) 
(63) 
(64) 

(65) 



\ 



29 B. PiEASE LIST BELOW ANY OTHER RESOURCES YOU FIND USEFUL IN YOUR LESSON 
PLANNING: 



'30. PLEASE CIRCL£ THE NUMBER mifH BEST INDICATES THE FREQUENCY WITH WHICH YOU USE \ 
EACH'OF The following in your WTHEMATICS CLASS: 

Frequently Infrequently Not At All 







' Media 


a. 


Television ( < 


b. 


Films^ 


c. 


Filmstrips (or loops) 


d> 


Overhead projector 




Opaque projector ^ 


f. 


Chalk board 







/ 



(66) 
(67) 

m 

(69) 
•(70) 
(71) 
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7 



31; 



- n - 



30. Materials 



Frequently Infrequently Not. At All 



ERIC 



. 9. 


Hand-held calculators 


3 


- 2 


h. 


Conmerclally prepared handouts 


3 


2 


1. 


Teacher-prepared handouts ' 


3 • 


2 


J. 


Teacher-prepared games 


3 


2 


k. 


Teacher-prepared, work cards 


3 


2 


1. 


Metric equipment , 


. 3 


2 


m. 


Computer 






n. • 


Slide rules ' 


■ 3 


0. 


•Other (please specify) 







Methods 

p. Learning centres 3^ 

q. Individualized 'instruction 3 

r. Laboratories ' . * 3 

s. Total class instruction 3 

' t. Team teachiTig . 3 

u. Computer aided instruction 3 



THE F0LL0WINI3 STATEMENTS REPRESEMI/a NUMBER OF^ FACTORS PURPORTED TO AFFECT 
MATHEMATICS INSTRUCTION. PLEASE 1WTE EACH FACTOR WITH THE PRIORITY YOU WOULD 
GIVE IT BASED ON THE EFFECT IT HAS ON THE SUCCESS OF YOUR. MATHEMATICS PROGRAM. 
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(72) 
t{73) 
<74) 
(75) 
(76) 
(77) 
(78) 
(79) 





Hig^ 
Priority 




Low 
Priority 




a. 


Reduction of class size 


5 4 


3 


2 1 


•(86) 


b. 


Greater release time for lesson preparation 


5 4 


3 


2 1 


(87) 


c. 


More clerical assistance 


5 4 


3 


2 1 


(88) 


d. 


Better library services 


5- 4 


3 


2 1 


(89) 


e. 


Reduction of total pupil load 


5 4 


3 


2 1 


(90) 


f. 


Impr^emer?t of physical facilities 


5 , 4 


3 


^ 1 


(91) 


9- 


Textbook's more suited to instructional needs 


--5 4 




2 1 


(92) 


h. 


Increasing ti.ne allotment for^mathematics 


S 4 


3 , 


2 1 


(93) 


1. 


More effective teacher education pre-service^ 
programs ( 


5 4 


3 


2 1 • 


(94) ^ 


j. 


Morer effective in-service and professional 
development 


5 4 


. 3 


2 1 » 


(95) 


k. 


More release time for tn-service and pro- 
fessional development 


5 4 


3 


2 1 ' 


(96) 


1. 


Curriculum guides that offer more assistance 
in the instructional process. 


5 4 


3 


2 1 


(97) 


m. 


Curriculum quides that outline content \n 
specific terms - * 


5 4 


3 


2 1 ♦ 


(98) 


^ 0. 


More Learning Assistanc^B^ser^ices 


5 4 


3 


2 1 


(99) 


More mathematics manipulative materials for 
individual classrooms 


5 4 


3 


2 1 


(WO) 


p- 


Ability grouping of students for classes 


5 4 


3 


2 1 


(101) 



(80) 
(81) 
(82) 

(84)' 

m 



12 
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(MULTIPLE RESPONSE ITEM) IN WHICH OF THE FOLLOWING WAYS IS A COMPUTER 
USED' IN. YOUR SCHOOL. FOR INSTRUCTIONAL PURPOSES? 



A computer 1s NOT used in the school (Go to Item 34) I I 1^ 

A computer is used by a cqnfuter club or ot;^r extra- 
cirricular organization -- 



A computer is used in some mathematics classes 

A computer is used in some non-mathematics classes^- 

A computer is used in a computer science course 

Other (plfease specify^^- 




(MULTIPLE RESPONSE ITEfi) IN WHICH OF THE FOLLOWING WAYS DO YOU M/VRt USE ^ 
OF THE COMPUTER IN YOUR MATHEMATICS CLASS? 

Students do nq^:^5«-ff^^eoniputer -in my mathematics class — [ | 1 y 

Students take a computer programming unit in my 
mathematics course 



Students 'run' pre-written programs --^ - — 

Students vpse the computer to solve problems that are 

part of my mathematics course , 

Students do projects using the cdmpjuit ^ 

Other (please specifyO V" 



(loy 

'(103) 
(104) 
(105). 
(106) 
(107) 



(108) 

(109) 
(110) 

(111) 
(112) 
(113) 



•DO0OU USE A HAND-HELD CALCULATOR ^N YOUR ^N WORK? 



Yes 

.No - 




(114) 



(MULTIPLE RESPONSE ITEM) AT WHICH OF THE FOLLOWING LEVELS DO YOU FEEL, 
STUDENTS SHOULD BE ALLOWED TO USE HAND-HELD CALCULATORS IN THEIR 
MATHEMATICS CLASSES? 



At po level (Go to Item 38) 

Primary 

Intermediate --^ 

Junior Secondary - 
Senior Secondary - 



^il5)J 

(116) 

(J17) 

(118) 

(119) 
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36. 



37. 



170 . . 

(MULTIPLE RESPONSE ITEM) IN WHICH OF -THE FOLLOWUiG WAYS ARE STUDENTS 
ALLOWED TO USE HAND-HELD CALCULATORS IN YOUR MATJImATICS CLASS? 



Students do not use hand-held caTculators in n\y 
mathematics class — 



Unrestr^icted use — 

To check work • r-» 

To. Shorten computation time and effort in class work — 

to shopten computation tim^e and effort on tests , — 

To shorten computation time and effort on non-test 
assignments 

To shorten computation time and effort so that more 
concepts may be covered 7 



To shorten computation time and effort so that a concept 
may ^b^ covered in more depth 

To drill on computation facts— 

To offer enrichment problems * 

Other (please specify) 1 



□ 
□ 



(MULTIPLE' RESPONSE ITEM) IN WHICH OF THE FOLLOWING WAYS DO YOU. MAKE 
USE OF HAND-HELp CALCULATORS IN YOUR MATHEMATIt:S UASS? 

To'^do the computation so the concept can be emphasized-— j ' [ l 

To do the computation so many more examples of a 
concept may be shown 



To show students how to use hand;held calculators 
Other (please specify) -t^ i 



38. A. PLEASE MARK THE FOLLOWING EVALUATION TECHNIQUES -ACCORDING TO THE IM- 
PORTANCE OF EACH IN YOUR MATHEMATICS PROGRAM: 



Very 
Important 



standardized mathematics tests 

b. Teacher-prepared tests 

c. Tests prepared at the school district • 

level 

d. Tests prepared for use throughout youf • 

school 

e. Perfonnance on' assignments ' t 

f. Teacher observations of sfudenjts' work 

g. Teacher-prepared checklists 

h. Commercially prepared inventories 



5 ^-4. 



nven^o 



4 

4 

4 
.4 
4 , 
4" 
4 ^ 3 



2 
2 



Not 
Important 

1 

1 



2 
2 
2 

2 



38 a. PLEASE LIST BELOW ANY' OTHER EVALUATION TECHNIQUES YOU FEEL ARE- IMPORTANT: 

- : ■ -A ■ 



(120) 

(121) 

(122) 

(123) 

(124) 
(125) 

^1) 

(2) 

il) 
(4) 
A5) 
(6) 



(7) 

-(8) 
(9) 
(10) 



(11) 
(12) 

.(13) 

(14) 
(15) 
(16) 
(17) 
(18) 



ERIC 
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14 



39, IS THERE A LEARNING ASSISTANCE CENTRE' IN YOUft SCftOOL WttTCH OFFCRS 
ASSISTANCE IN. MATHEMATICS? 



Yes 
No - 



40, IS THER^A RESOURCE PERSON FOR MATHEMATICS AVAILABLE TO YOU AT THE: 
a. District- level? Yes * — 

ft 

- Mo r 



b. School level? 



Yes 
No - 
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(19) 



(20) 
•(21) 



41. DOES YOUR SCHOOL H'WE A MATHEMATICS PROGRAM DESIGNED BY THE TEACHERS IN 
' YOUR SCHOOL AS A BASIS FOR MATHEMATICS INSTRUCTION? , ' 



Yes 
No - 



(22) -^^^ 



42, 



ON THE AVERAGE, ABOUT HOW MUCH OUT-OF-CLASS TIME DO YOU FEEL YOUR STUDENTS' 
SHPULD SPEND ON YOUftHATHEMATICS ASSIGNMENTS? * 



None at all -r 

Less than 30 minutes per day 

30 - 60 minuses per day r 

More than an hour per day — ^ 



PART V 
USE OF TEXTBOOK 



43, DO YOU USE AT LEAST ONE! MATHEMATICS TEXTBOOK IN YOUR MATHEMATICS CLASS?' 



Yes (Go to the final statement on the last page) — r- 

No — - ^ ^ -.-^ 



.(23) 



{2'4) 



.V 
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44, 



WHICH ONE OF THE FOLLOWING BEST DESCRIBES YOUR USE\0F TEXTBOOKS: 

I use one batsic textbook In ray mathematics xlass^-- 

I use multiple textboojcs in my mathematics cUss, 
but one is predominantly in use 



I use a fairly even distribution of 
^1r> my mathematics' ^lass/ 



two or more' textbooks 
\ 



CD'' 



45. 



WHICH OF THE- FOLLOWING STATEMENT* BEST' DESCRIBES WHAT YOU WOULD 
•PREFER FOR TEXTBOOK PRESCRIPTION: • ' ~ ' 

There .should. be-bne prescribed ^nathematics textbook ' • 
series 

There should be several reconmehded mathefn^i.tica textbook 
">ser1es to allow the teacher tOyghoosd freely 



iHere should be no prescribed mattietnatics tex'tt^ok ser 
I don*t know \ -i t 

166. ' • 



series. 



(25) 



- rs - 
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46. 



THERE SHOULD BE AN OUTLINE OF THE MINIMUM LEARNING OUTCOMES AT EACH 
LEVEL OR GRADE, TO GUIDE THE TEACHER IN THE SELECTION OF MATHEMATICS 
TEXTBOOKS, MATERIAL'S AND ACTIVITIES. 



Agree 

•Disagree 

I don't know 



4^ 



ITEM 47*HAS THREE PARTS. PLEASE RESPOND TO THE ONE PART THAT IS CONCERNED WITH 
THE GRADE LEVEL YOU MARKED ON THE COVER PAGE. 



47 A Is for GRADE 8 TEACHERS 

47 B is for GRADE 10 TEACHERS 

47 C is for GRADE J 2 TEACHERS 



47 A' (MULTIPLE RESPONSE ITEMS) GRADE 8 TEACHERS: WHICH TEXTBOOK{S) 'DO YOU USE IN 
• * ^YOUR rWHEMATICS CLASS{ES)? - . ' 



(27) 



1. School Mathematics II ' 

2. Mathematics II - 

3. Essentials of M^them^^tics II 

4. Fundamental Concepts of Elementary Mathematics — ^- 

5. Other -{please specify) r r— 



A7 (MULTIPLE RESPONSE ITEMS) GRADE 10 TEACHERS: WHICH TEXTBOOK(S) DO YOU USE 
^ IN 'Y/)UR MATHEMATICS CLASS(ES)? 

yC '6. . Mathematics* for a Modern World, Bo(?k 2 ' 



7^ Geom^ti^y ^ — - " 

..Hat hematics: A Modera'Approach — - 

\ TroublerShop^ng Mat*hemat^s Skills 

10. 'Essentiajls of* Mathema^ttcs 3 r 

. ' 

, 11. Hodern/ftlge})ra, Bodk Lf^'Modules 4, 5, 6 ■ 



U. Mathematrcal Pul^Uits Two 



^^13. Business .and Consumer Math^ematics 7-7- 

l^V Career Mathematics'* Industry and Trade — 
*15- Other (pfease specify) —i-^— 



V 



\ 



1 • 



(28) 
(29) 

{3oy 

(31) 
(32) 



(33) 

(34) ' 

(35) •< 
(36) 
(37) 
(38) 
(39) 
(40) - 
j:'41); 
(42) 



47 C. (MULTIPLE i^ESPONSE ITEHS) GRADE 12 TEACHERS: WHICH TtXTBOOK(S) DO YOU USE 
IN torn MATHEMATICS CLASS(ES)? 



16. Modern Algebra and Trigonometry, Book 2 • 

17. Introduction to Calculus 

18. Mathematics for a Modern World 1112 - 

19. Using Advanced Algebra - 

20. Pre-Calculus Mathematics - 

21* Other (please specify) - V- 



48. GENERALLY SPEAKING, HOW SATISFACTORY IS/ ARE THE TEXTBOOK(S) YOU ARE 
USING? " 



Satisfactory 

Not Satisfactory 
Cannot 3ay 



49. GENERALLY SPEAKIjJg, ABOUT HOW MUCh OF T^E- TEXTUAL MATERIAL - APART FROM- 
THE EXERCISES - DO 'YOUR STUDENTS ACTUALITY I^AD? 



Less than 1 page out^of every 5 

1-2 pages out of every 5- 

3 -4 pages out of every 5 ^- 

5 page.s out of every 5 



1 

2- 
3 



5fl. ' (MULTIPLE RESPONSE ITEM) WHICH OF THE FOLLOWING DESCRIBE(S) HOW YOU USE 
A TEXTBOOK IN YOUR MATH EMAT 105" CLASS?, 



To develop a new concept r 

To review concepts developed in class 

To provide exercises for drill and practice 
Other (please specify) — 



51. WHICH ONE OF THE FOLLOl/ING BEST DESCRIBES THE KIND OF TEXTBOOK YOU PREFER? 

A TEXTBOOK WITH: • - . ' ' 

» ^ . » ' \ 
f Great emphasis on skills/drill 

Greater, emphasis on skills/drill than concepts/principles— 

. Equal emphasis on skills/drill and concepts/principles 

Greater emphasis on concepts/principles than ^kills/drill • 

Great emphasis on concepts/principles 



168 ^ 



174 



52 A. PLEASE RATE THE FOLLOWING ACCORDING TO HOW IMPORTANT YOU FEEL IT IS FOR 
A TEXTBOOK TO DO EACH. 



A TEXTBOOK SHOULD . . . 

a. Develop concepts 

b. Reinforce skills 

c. 'jj Provide- drill and practice 
d. 



e* 



Provjde eorichment materials 
Motivate the student » 



f. Provide remedial material 



Very - 
Important 

5 ' 

5 

5 

• 5 
5 
5 



fiot 
Important 



3 


2 


1 


3 


' 2 


1 


3 


2 


1 


3 


Z 


1 








3 


Z 


I 


3 


2 


1 



52 B. PLEASE LIST BELOW ANYTHlfiG ELSE YOU THINK A TEXTBOOK SHOULD DO: 



533. 



PLEASE RATE THE FOLLOWING ACCORDING TO HOW IMPORTANT YOU FEEL IT IS FOR 
THE TEACHERS'' EOTTTON OF A MATHEMATICS TEXTBOOK TO PROVIDE EACH. 
\ . Very' 

J ^ Important , 

THE TEACHERS* EDITION OF A MATHEfiATICS \ 
TEXTBOOK SHOULD PROVIDE ... 



Not 
Important 



a. Lesson objectives « 

b. / Suggested'discussion for lesson 

c. » Development df the lesson's mathematics 
content 



d. Exercise answers at the end of the text 
Enrichment materials 

f . Remediation^ materials 

g. Fol,lt)w-up activities 

h. Suggested resources ^ ^ 
1. Achievement, tests 

j. ' Dlaanostic tests ^ 

k. Sugge.sted. teaching aids 

1. Suggested time allocation for each topic^ 

>m. Overprinted exercijse answers (printed 
throughout t^|e text) ^ 



5 4 


3 


2 




5 ■ 4^ 


3 


2 




5 4 


3 


2 




5 4 


3 


2 


1* 


5 4 


3 


2 


c 


5 4( 


3 






5. 4> 


3 ' 


.2 




5 4 


3 


2 




5 ' 4 


3 


2 




5 ^4 


3 


2 




5 4 


3 


2 




5^4 


3 


*2 




& 4 


3 


2 


' ' 1 



53 B. PLEASE LIST BELOW ANYTHING ELSE YOU FEEL A TEACHERS' EDITION OF \ 
MATHEMATICS TEXTBOOK SHOULD PROVIDE. 



169 . 



« 


"V 

- 18 - 

i 






^ 


GRADE 8 TEACflERS PLEASE RESPOND TO ITEMS 54 - 57 






175 


• < 


GRADE 10 TEACHERS RESPOND TO ITBMS 


58 - 61 








■ GRADE 12 TEACHERS RESPOND TO ITEMS 62 


• 65 


• 


54. 


GRADE 8 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH 
' RESPECT TO THE READING LEVEL OF THE TEXTBOOK. 






FOR MY CLASS, THE READING LEVEL 


IS: 






Cannot . 

Say ' TOO Hiqh 


About Right 


Too Low 






a. School Mathematics II 9 1 


2 


3 


(75) 


V 


b. Mathematics II 9 '^1 


2- 


3 


(76) 




c. Essentials of Mathematics 

II 9 1 


2 


3 

i ♦ 


(77) 

m 


55. 

9 

fa 

* 


GRADE 8 TEACHERS: PLEASE rWK EACH OF THE TEXTBOOKS LISTED BELOW WITH 
RESPECT TO THE TEXTBOOK'.S STRESS ON COMPUTATION. 

' THIS TEXTBOOK STRESSES COMPUTATION: 






Cannot f 
'Say , Too Much 


About Right 


Too Little 






•Y 

a. School Malthemat'ics II 9 J 1 


2. 


3 


(78) . • 




b. Mathematics II " 9 1 


2 ' 




(79) 




. c. Essential? of Mathematics 

11 "9 1 ^ 


2 


3 


(80). 


56. 


GRADE 8 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH 
RESPECT TO THE TEXTBOOK'S STRESS ON PROBi.EM SOLVING. 

' JHIS TEXTBOOlT STRESSES PROBLEM SOLVING: ' ^ 






• * Cannot 

Say Too Much 


About flight 


0*00 Little ' 






a. School Mathematics II 9 1 


2 . 


3 


(81) 




b. Mathematics II * 9 1 ' 


2 


3 ^ ^ . 


(82) 




c. Essen tij^ls of Mathematics/^ » 






• 




II " , 9 1 


2 : 


s, 

3 


(83) - •- 


57. 

t 


GRADE 8 TEACHERS: PLEASE MARK EACH 'OF- THE TEXTBOOKS LISTED BELOW WITf> , 
RESPECT TO THE TEXTBOOK'S STRESS ON ENRICHMENT. ^ ' 

' THIS TEXTBOOK STflESSEJ ENRICHMENT: ' . 


y 


i 

r 


Cannot , \ 
' 1 ^ ^ay * Too. Much ^ 

a.. School Mathematics II 9 1 ^ 


^^ut Riqht 

Y 

2 


Too Little 


(84) , 




b. Mathematics II 9 1 


• 2 


3 


(ss)' ■• 




c. Essentials *of Mathematics 

II . 9 , 1 «^ 


\Z 




(86)- 


ERIC 


< 









19 



176. 



GRADE 10 TEACHERS: PLEASE MARK EACH OF JHE TEXTBOOKS LISTED BELOW WITH 
RESPECT TO THE READING LEVEL OF- THE TEXTBOOK. 



FOR MY CLASS, THE READING LEVEL IS:> " 
Cannot 

Sd.y Too High About Right Too Low 

ft 



a. Mathematics for a Modem 

World 9 ^ 1 

b. Geometry 9 1 

c. Mathematics: A Modern ' 

Approach v 9 1 

d. Trouble Shooting * 

c Mathematics Skills 9 1 

e. Essential? of Math- 
ematics 3 ^ ,9 1 

f. Modern Algebra rBook I- 

Modules 4 - 6 ' 9 1 

g. Mathematical Pursuits Two 9 1 

h. Business and Consumer 

Mathematics ,9 ^ 1 

1^> Career Mathematics, 

Industry and Trade ' 9 1 



2 
2 

« 

2 

2 

2. 



3 
3 

3 

3 

3 

3 
3 

3 

3 



GRADE 10 TEACHERS: -PLEASE MAR'K EAQH OF THE TEXTBOOKS USfED BELOW WITH 
RESPECT TO THE TEXTBOOK* S STRESS ON COMPUTATION. 

THIS TEXTBOOK STREs'^ES COMPUTATION: 

Cannot 

Say Too* Much About Riaht Too Little 



a. Mathematics for a 

Modern World • 9 

b. Geometry ' 9 

c. Mathematics: A Modern 
Approach 9 

d. Trouble Shooting 
Mathematics 'Skills .9 

e. Essentials of Mathematics 

3 9 

f. Modern Algebra, Book I - 
^?!lodtJl^s 4 - 6 ^ 9 

g. Mathematics Pursuit^ Two 9 

h. Business and Consumer 
Mathematics 9 

1. ' Cafeer Mathematics, Industry 
r and Trade » * \ L ' ^ 



2 
2' 

2- 

2 

2 

2 
2 

2 

2 



3 

r3 

3 
3 
3 

3 

3 
3 



^ 171 • 



- 20 



60. GRADE '10 TIACHERS: PLEASE MARK EACH*OF THE TE'XtbOOKS LISTED BELOW WITH 
0. RESPECT TO THE TEXTBOOK'S STRESS ON PROBLEM SOLVING. 

THIS TEXTBOOK STRESSES PROBLEM SOLVING: 



Cannot V ^ 

Say -Too Much ^out Right Too Little 



a. Mathematics for a 
' Modern World 

b. Geometry y - 

c. Marihematics*: A Modern 
Approach 

d. Trouble Shooting Math- 
er- ematics Skills 

e. Essentials of 
Mathematics 3 

f . Modern Algebra I , 
Modules 4-6 

g. Mathematical Pursuits 
Two ' . 

h. Business and Consumer 
. Mathematics 

i . Career Mathema ti cs , 
Industry and Tirade 



9 

V 

9 

9 
9 
9 
9 



61. GRADE 10 TEACHERS: PLEASE MARK EACH. OF THE TEXTBOOKS LISTED BELOW WlTH 
RESPECT TO THE TEXTBOOK'S STRESS ON ENRICHMENT. 

THIS TEXTBOOK STRESSES ENRICHMENT: 



Cannot 

Sav *Too Much About Right Too Little 



/ 



a. Mathematics for a Modern" 
. World \ 

b. Geometry 

c. Mathematics: A 
Modern Approach 

d. Trouble Shooting 
'^Matheoatics Skills 

e. Essentials of Mathematics 
3 

>f. Modern Algebra I , 
\ Modules 4-^6 

g. ' Mathematical Pursuits 
. TWo 

h. Business and Consumer < 
* Ma'thematics 

^i. Career Mathematics, 
^ • Industry and Trade 



\ 



9* 
9 

9> 

9 

9 

9 . 

9 

9 



% 



3 

3 
3 
,3 

3 
3 



172^ 



ERIC . ^ 



9 



177 



(105) 
(106) 

(107) 
'(108) 

(109)* 
^110) 

(111) ' 

(112) 

(113) • 



(114) 
(115) 

t (116) 

(117) 

dl8) 

(119) 

(120) 

(121) 

(122) 



178 



« 



62, GRADE 12 TEACHERS:* PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH 
RESPECT TO THE READING LEVEL OF THE TEXTBOOK. 

Ftfk MY CLASS, THE READING LEVEL IS: 

Cannot 

Say Too High About Right Too Low 



a. Modern Algebra and Trig- 
onometry II 9 

b. Intro'duction to Calculus 9 



Mathematics for a Modern 

World 1112 9 

Using Advanced Algebra • 9 

Pre-Calculus Mathematics 9 



63. 



GRADE 12 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH 
RESPECT TO THE T^TBOOK'S STRESS ON COMPUTATION. 



a. Modem Algebra and 
Trigonometry II , 

b. Introduction to Calculus 

c. Math^atics for a Modern, 
World 1112 



THE TEXTBOOK STRESSES COMPUTATION:, 

Too Much About Right Too Littl 



Cannot 
Say 



[(sing Advanced Algebi^a 
re-Calculus Mathematics 




3 
3 

3 
3 



64.' . GRADEH? TEACHERS: PLEASE M^RK EACH OF THE TEXTBOOK*^ LISTED BELOW WITH 
RESPECT TO THE TEXTBOOK'S STP£SS' ON PROBLEM SOLVING. 

THE TEXTBOOK STRESSES F^CBLEM SOLVING: 



Cannot 
Say 



Too Much About Right Too L^ttl 



a. 

or 

c. 



Modern^^Alflebrt and 
TrigonometVy II 

Introduction to Calculus 



f^thematics 
Modern Worl 




d. v Using Advanced Algebra 

e. Pre-Calculus Mathematics 



9 
9 

9 
9 
9 




65. GRADE 12 TEACHERS: PLEASE MARK EACH OF THE TEXTBOOKS LISTED BELOW WITH 
RESPECT TO THE TEXTBOOK'S STRESS ON ENRICHMENT. 

THE TEXTBOOK STRESSES ENRICHMENT: 

Cannot 



Say 



Too Much About Right Too Little 



a. Modern Algebra and 

Trigonomefxry II> . 9 

b; Introduction to Calculus 9 

c. Mathematics for ja^Modern 

, World tTT2 9 

d» Using Advanced Algebra ' 9 

e, Pre-Calculus Mathematics 9 



THANK YOU VERY MUCH for cooperating by giving the time and effort necessary to- 
complete the questionnaire. 

If you wish to provide further infonr.ation concerning your aims, methods, 
or problems not covered in this questionnaire, please use the space below. 



•COMMENTS: 



I 




